Dock Harbour 


389. Vol. XXXIII MARCH. 195 


FORK TRUCKS 


FOR LOADS OF 
12,000 AND 18,000 LBS. 


 |RANSOI IPSWICH & LONDON ENGLAND] 
i ALSO RAPIER MOBILE CRANES FOR LOADS OF 1 TO 10 TONS. «& 
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SINGAPORE 


The Priestman Grab Dredger (illus- 
trat ) operates a 2 cu. yd. Mud 
Grax : im a Diesel-driven Grab 
Dredging Crane. The Barge is pro- 
pelled by the Crane Engines. In6 
hours this Dredger loads 9 Hopper 
Barges each of 60 cu. yds. capacity. 


The PRIESTPAN. SYSTEM 
f 


. k 
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We also manufacture other railway, dock and 


harbour equipment, the following :— 
LOCOMOTIVE AND GON TURNTABLES. 


LOCOMOTIVE CARRIAGE AND WAGON 


TRAVERSERS. 


SHUNTING AND DOCKSIDE CAPSTANS. 
SLIPWAY HAULAGE, WINCHES. 


ote COWANS SHELDON scott 


RLISLE: ENGLAND 


LOMDOW - AFRICA WOUSE-KINGSWaY 


M 
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aa PRIESTMAN BROTHERS LIMITED 
. HULL — LONDON — GLASGOW — BIRMINGHAM 
OF ALL TYPES PRANES FOR ALL PURPOSES 


March, 1953 THe Dock AND HARBOUR AUTHORITY 


Two 19 ton portable  electrically- operated Ore 
Transporters supplied to Dorman Long & Co., Ltd., 
Middlesbrough, for installation at their Cleveland works. 


Each transporter has an outreach from the quayside 
rail of 62ft. and for ease of working in the ship’s hold 
an underhung revolving jib crane with a radius of 15ft., 
is suspended from the crab trolley. 


The hopper capacity for each machine is 150 tons. 


STOTHERT & PITT LIMITED 
BATH - ENGLAND 


LONDON 3 8, VicTORta W. 


UNIVERSITY OF MICHIGAN LIBRARIFS 
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SHARPNESS DOCKS 


Efficient turnround of Shipping 


* 

* Expeditious handling of perishable traffics 
* Granaries and Timber Sheds for Storage 
* 


Direct discharge to Lighter, Road or Rail 


INFORMATION FROM :—DIVISIONAL WATERWAYS OFFICER 
DOCKS & 


INLAND WATERWAYS EXECUTIVE 
GLOUCESTER 


Telephone :—GLOUCESTER 24421 


DOCK EQUIPMENT 


DOCK GATES 
CAISSONS 
FLOATING DOCKS 


SLIPWAYS 
MOVABLE BRIDGES HEAD. WRIGHTSON eC? | 
Welded or THORNABY-ON-TEES - STOCKTON-ON-TEES - LONDON - JOHANNESBURG 


Riveted Construction 


* The illustration shows a pair of all- 
welded dock gates in position at Blyth. 
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“COWLEY ** 
Triple Screw Bow Well CUTTER, 
SUCTION DREDGER (6 Cutters) 


* RENFREW 


& CO., 


BARGES 
SALVAGE and 
SLUDGE VESSELS 
TUGS and 
KINDRED CRAFT 

with 
STEAM DIESEL or 
ELECTRIC POWER 

for 
Seagoing River 

Harbour and 
Estuary Service 


SCOTLAND 


CROSSLEY 


Scavenge Pump Diesel 


MARINE ENGINES 


aes 


= 


With acknowledgments to 
“Motor Boot & Yachting 


Originally put into Service in 1935 as a passenger vessel on the 
Thames and fitted with a Crossley 125 b.h.p. Scavenge Pump Diesel, 
the “Royal Princess” has not missed one sailing, nor has one 
minor stoppage or breakdown occurred to date. 

So entirely satisfactory has the Crossley proved in service that the 
owners are refitting the vessel with a larger §-cylinder Crossley 
Scavenge Pump Diesel, developing 150 b.h.p. illustrated below. 


CROSSLEY BROTHERS LIMITED 


MANCHESTER 


“London Office : Langham 
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“FOREMOST” AT DOVER HARBOUR 


WO of the Company’s Diesel Engined Hopper Barges entering and 
leaving Dover Harbour during dredging operations for the Dover 
Harbour Commissioners, January—March, 1952. 


Enquiries invited on all dredging problems. 


Estimates prepared for work in any part of the world. 


DREDGING. COMPANY ‘LIMITED 


JAMES ‘WHARF BELVIDERE ROAD SOUTHAMPTON 


Telephones: 2436-7 Telegrams: ‘ Towing Southampton ”’ 
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DEPOTS AT 
(Towns & Telephone Nos.) 
BELFAST 

BIRMINGHAM 5. 

Midland 4659 
BLACKBURN... ... 6581 
BRISTOL 27214 
CARDIFF... 27026 
CHESTER www 21280 


COVENTRY Coventry 64914 
EDINBURGH |. Central 4234 
EXETER 3813 
GLASGOW C.2. Central 4595 
HULL ... Central 52072 
20664/5 
LEYTON Leytonstone 6068 


LIVERPOOL 
Royal !251 and 5202 


MANCHESTER 3. 
Blackfriars 0596 


NEWCASTLE-ON-TYNE 2. 
27142 and 27942 


NOTTINGHAM ... 43646 
SHEFFIELD I. ... 25529 
SOUTHAMPTON ... 71276 
STOKE-ON-TRENT 44021 
WIMBLEDON... 4248/9 


Republic of Ireland: DUBLIN 
35 Westland Row 66597 


SMALL & PARKES LTD »* 


The numerous critical stages in making good 


industrial brake linings are our exclusive worry. If 


there were ten times as many the fact would remain 
that you, the user, are interested only in the final 
result. But because you may sometimes wonder why 
DON Industrial Brake Linings are just that little bit 
better, we are taking you behind the scenes . .. Here, 
we are making sure by analytical control that all 
the materials we use are of unvarying high quality. 
An obvious thing to do? Precisely... the pains 
which we take over even the most obvious things 
mean that you can always be sure of DON. 


BRAKE & 
CLUTCH LININGS 


MANCHESTERSD 


to be gure 


j SMALL PARKES 
il 
Also Manufacturers of: — 
Grooved Roko Belting i 
Roko Spindle Tapes 
Karmal Engine Packings ui 
LONDON: 76 VICTORIA ST., S.W.1 RO OUuUCT IBL/7 


This man 
reconditioned 
0,000 steel rings 
in [38 days 


WITH A FINLAY MINING TYPE BENDER 


Ben Blow is a piece worker in a South Wales colliery. 
His records show that with the standard 70-ton Finlay 


Hydraulic Press he reconditioned 8,000 rings for roofing 


arches in 138 days. ** My Finlay press,” says Ben, ** saves steel 
cost. And that helps to keep coal prices stable.” 


Finlay Presses proved their worth in collieries. Now a new 100-ton model, 
capable of bending main line rail sections, and equivalent angles, channels 
and joists is available for general engineering. 


FINLA 


Write for details to: 
The Finlay Conveyor Co. Ltd. 


NEWPORT, MON. These 
Telephone: 2210 


Telegrams: Conveyors 
Newport, Mon. 


THIS 

IS HIS 
MACHINE 
IN ACTION... 


. +. straightening twisted 


arch rings at the touch of a lever. 


INDUSTRIAL MODELS 


On the right is the 100- 
ton Finlay Hydraulic 
Press for use in general 
engineering. Cold- 
bends or forms a large 
variety of components. 


A simple conversion and the 
same press can be used as a 
flange or ring bender. 


The press unit is here 
mounted on a different 
type of bedplate for 
plate bending. 


models are 
also available 
in 70-ton 
capacity. 
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GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HUL. FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS : 


OSCAR FABER & PARTNERS 


he PETER LIND & CO 
LIMITED 
STRATTON HOUSE -_ PICCADILLY, W.1 


Iman Cranes 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1. WORKS: DARLASTON, SOUTH STAFFS. 
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TROUBLE-FREE MAINS 


NOT A SINGLE BREAKDOWN 
due to external corrosion since 


| 
CATHODIC PROTECTION 


F. A. Hughes & Co. Ltd. have received permission from 
Mr. E. Whisker, the Surveyor to the Chard (Somerset) 
R.D.C., to quote the above extract from his letter. He adds: 


“Prior to the Anodes being fixed we were 
repairing bursts at an average rate of nearly 
two per week and as the ‘ trouble-free period’ 
has now continded into the third year, it is safe 
to conclude that the Anodes have more than 
justified the claims you make for them.” 


Send your problems on buried or immersed corrosion 


of pipelines, storage tanks, steel structures in sea-water 
and plant to 


HUGHES CO. LIMITED 


BATH HOUSE - 8&2 PICCADILLY - LONDON 


who maintain a 


CONSULTING, SURVEY AND DESIGN SERVICE 
AND SUPPLY THE SPECIALISED EQUIPMENT 
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Cathodic Protection Division 
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THE 


BUTTERS 
MONOTOWER 


The ideal shipyard crane 


FULL CIRCLE COVERAGE 
LARGE RADIUS 
GREAT HEIGHT OF LIFT 
FIXED OR TRAVELLING 


made in these sizes: 5, 7, 10, 15, 20, 25, 30, 35 & 40 tons. 


BUTTERS BROS. & CO. LTD. 


MACLELLAN STREET, GLASGOW, S.1 
Telephone : IBROX 1141 (6 lines) Telegrams : ‘“‘ BUTTERS, LONDON."’ 
LONDON - BIRMINGHAM - NEWCASTLE 
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To Correspondents 

All Letters and Contributions 
intended for Publication should 
be addressed to the Editor:— 
K. R. Doggett, Assoc.I.C.E., 
“The Dock & Harbour Authority,” 
19, Harcourt Street, London, W.1, 
and must in all cases be accom- 
panied by the name and address of 
the sender. 


To Advertisers 


Our circulation is world-wide, and 
we have subscribers in 72 coun- 
tries. For Advertisement Rates 
and particulars of space available 
apply to the Advertisement 
Manager, 19, Harcourt Street, W.1. 


Subscription Rates 
PER 2/- COPY 
(Plus 4d. postage) 
PER 26/- ANN. 
Post Free anywhere. 


All subscriptions must be Prepaid. 
Postal Orders and Cheques should 
be addressed and made payable 
to FOXLOW PUBLICATIONS 
LTD., 19, Harcourt Street, London, 
W.1, and crossed Midland Bank, 
Ltd. 


Telephone: PAD 0077 and 0078. 
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Leith Western Extension works — Breakwater under construction in 1940 


A i6 m/m. FILM OF THE ABOVE WORKS IS AVAILABLE FOR SHOWING TO 
INTERESTED PARTIES 


CONTRACTORS TO THE ADMIRALTY, CROWN AGENTS, ETC. 


SONS AND COMPANY LIMITED 
STONE HOUSE, BISHOPSGATE, LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 7265 (3 LINES) TELEGRAMS : “SOUNDINGS, PHONE. LONDON” 
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Editorial Comments 


The Port of Boston, U.S.A. 

It is almost exactly three and a quarter centuries since the city 
and port of Boston officially came into existence; the settlement 
had, in its early days, been called Trimountaine after the triple 
mountain peaks which could be seen across the Charles River. 
In the records of the company which came over from England 
with King Charles I’s charter to form a government in Massachu- 
setts, there is an entry dated September 17th, 1630, changing the 
name of Trimountaine to Boston—by which designation the city 
aad port have been known ever since. 

After a lapse of over 300 years, we need have no compunction 
in referring to that fatetul day in December 1773 when the citi- 
zens of Boston threw cargoes of tea into the waters of the harbour 
in protest against the imposition of Customs duties, in the levy- 
ing of which they did not have any voice or representation in the 
British parliament. While there were undoubtedly errors of 
judgment on both sides, it was this manifestation of active resis- 
tance to Britain’s colonial policy in America that led to the 
Declaration of Independence by the thirteen colonies, and to Great 
Britain’s final acknowledgment, in 1783, of the independence of 
the United States of America. Thus the city and port of Boston 
holds a unique position in the history of both countries. 

Boston has always been a busy maritime trading centre, and 
today it is one of the most important cities, and also one of the 
most prominent ports in the United States. Until the formation, 
in 1945, of the Port of Boston Authority, the port was in a position 
rather similar to that faced by London about 1900, when a Royal 
Commission found the docks and port facilities in need of rebuild- 
ing and general unificaticn; a state of affairs which has been rec- 
tified with excellent results by the inauguration of the Port of 
London Authority. 

Readers will observe from a study of the article on a following 
page that, in the comparatively short period of time which has 
elapsed since the formation of the Boston Port Authority, con- 
siderable progress has been made in modernisation. A Master 
Plan has been prepared, and projects for grain-handling facilities, 
piers, marginal wharves and transit sheds, road, railways, and 
passenger terminals are nearing completion, whilst other extensive 
projects are in hand. 

Boston has for many years primarily handled imports, and, in 
the past, has always been rather handicapped in handling export 
cargoes because of the comparatively light nature of the locally- 
manufactured goods which pass outwards through the port. With 
the possible exception of grain, none of the heavy bulk com- 
modities such as oil, grain, steel, coal and coke, which form the 
major exports of many of the other Atlantic ports, can be expected 
to move in quantity through Boston. Consequently, the Port 
Authority has concentrated primarily upon modernising the grain- 
handling facilities of the port and placing them on a thoroughly 
competitive basis. It must be pointed out, however, that Boston 
has a very considerable local and coastal traffic, which largely 
balances the paucity of the foreign export trade, and it is satis- 
factory to note that since 1945 there has been a steady increase of 
trade in the port. 

In a following issue we hope to print a further article which will 
deal with the engineering design studies undertaken in connection 
with the construction of No. 1 Pier, East Boston. 


East Coast Floods Enquiry. 


In view of our Editorial Comment on sea defence and floods last 
month, it is of particular interest to learn that Viscount Waverley, 
Chairman of the Port of London Authority, has accepted the 
British Government’s invitation to become chairman of a commit- 
tee of enquiry into the recent East Coast floods, and that the naines 
of the other members will be announced very shortly. The com- 
mittee will examine the causes of the floods and the possibility of 
their recurrence and consider what margin of safety in sea defences 
will be reasonable and practicable, having regard to the ratio 
between the estimated risks and the costs of such sea defences. 
They will also consider whether any further measures should be 
taken, by warning systems or otherwise, to lessen the risk of loss 
of life and damage to property, and will review the lessons to be 
learned from the disaster, and the administrative and financial re- 
sponsibilites of the various bodies concerned, in providing and 
maintaining sea defences and replacing them in the event of damage. 

In the course of his speech in the House of Lords upon the 
Government's action, the Joint Parliamentary Secretary to the 
Ministry of Agriculture, stated that approximately 95 per cent. 
of the breaches had been closed and that the inundated area had 
been reduced from between 150,000 and 175,000 acres to about 
12,000 acres. Outlining the emergency measures which are being 
instituted by the Government, he said that sea defences along 
1,000 miles of coast now have to be restored and strengthened. 
Work which would normally be spread over ten or fifteen years. 
now has to be planned and executed in six or seven months. Thi- 
is an immense task, but he stated that the Government is deter- 
mined that nothing shall stand in the way of its achievement. 

The responsible River Boards have been advised that the 
Government will bear the entire cost of all sea defence works which 
can be executed before the end of September, to provide, as far as 
possible, the same standard of protection that existed before the 
disastrous floods of January 31st. Normally the maximum rate 
of grant payable by the Government is 80 per cent. In most cases 
the time available will not allow more than the restoration of the 
original standard of protection, and the problems inherent in pro- 
viding stronger defences are under consideration. 

Where industries, farmhouses and dwellings are affected it is 
obvious that no unnecessary risks must be taken and the provision 
of greater protection in these cases has been given first priority. 

The financing of works outstanding at the end of September will 
be the subject of later consideration, but the immediate task wil! 
be to restore the sea defences as much as possible before th« 
autumn. It is estimated that the cost of these restorations wil: 
be between {8 million and {10 million. The Ministry of Agricul- 
ture and the River Boards are co-operating fully on the urgent 
work of drawing up plans for permanent sea defences and putting 
them into operation. An interdepartmental committee has also 
been appointed to see that all questions are solved promptly. 

A bill will shortly be introduced to give the River Boards special 
emergency powers, until the end of this year, to acquire land for 
erecting sea defences and flood embankments, and where neces- 
sary, for securing clay and other materials with which to build 
them. 

Warm tribute was paid in the House to the River Board Engin- 
eers who had planned and directed the emergency repair works, 


‘ 
t 


to the prompt and effective action of Government Departments in 
coping with the emergency, and to the sympathetic handling of 
the situation by the Home Secretary, Sir David Maxwell Fyfe. 

The proceedings of the committee of enquiry will naturally be 
lengthy in respect of future administrative and financial respon- 
sibility for sea defence works around the coasts of Great Britain. 
It is also clear that any comprehensive and costly increase in the 
standards of protection will be premature until a fundamentally 
sound knowledge is available of the tidal, atmospheric and other 
natural phenomena which may, on occasion, cause storm surges 
and abnormally high levels of water. 


Government Statement on Netherlands Flood Damage. 


A similar statement in the Dutch Chamber on February 9th 
announced that dyke repairs and investigations into the ways and 
means of preventing the recurrence of the devasting floods which 
swept the Netherlands were to be given immediate priority. Im- 
provement of safety organisation and the submission ot emer- 
gency legislation to cover additional expenditure on dyke repairs 
is under consideration; if necessary, reclamation work on the 
Zuiderzee will be slowed down to enable more urgent repair work 
in Zeeland to be completed. 

The Government’s spokesman stated that at the present time 
it is impossible to estimate the total cost of dyke repairs, but it 
is recognised that this cost will be far beyond the available local 
finances. The Government has therefore undertaken to pay tor 
all necessary repairs, and to cover the bill for damaged property 
not covered by insurance under regulations in the spirit of the 
existing war damage act. 

The position of the dykes was now almost stabilised and the 
majority of the breaches were limited in extent and could be re- 
paired without undue difficulty. The dyke breaches on the islands 
involved in the disaster would be more difficult to repair, par- 
ticularly in view of the problem of reaching these sites by road. 
The provision of drinking water and the disposal of animal car- 
cases was the main problem in connection with public health 
and Walcheren was a danger point since not only had the whole 
population remained there, but the pumping station had been 
flooded. 

A statement by Mr. J. Algera, the Minister for Transport and 
Waterways, said that unprecedented and exceptional masses of 
water flung at the Dutch coast for more than 24 hours had been 
responsible for the catastrophe. High tide had coincided with the 
climax of the storm and the water piling in from the sea had 
assumed the proportions of a tidal wave previously unknown in 
the history of the Netherlands. 

Proposals from several quarters that the various sea arms 
around the coast of the Netherlands should be closed off were 
premature since this would be an undertaking much more difficult 
than the establishment of the great enclosing dam at the former 

Zuiderzee. A project of this nature would take decades to exe- 
cute and no decision could be taken until the results of years of 
careful study had been examined. 


The Discharge of Bulk Sugar. 


The carriage of sugar in bulk across the sea from raw factory to 
refinery has been found satisfactory. It has, nevertheless, pro- 
duced a number of handling problems, some of which are of un- 
usual interest. In an article on page of this issue, the problems 
connected particularly with discharge from ship are discussed. They 
are problems not only for the discharging agent; they also vitally 
concern other interests, including Dock and Harbour Authorities 
and shipping companies. None the less, they necessarily revolve 
round the discharging agent, for he must ultimately meet the needs 
of the shipping company and also be bound by any conditions 
which the sugar refiner finds it necessary to impose. 

Trimming, which must be done at loading as well as at dis- 
charge, is presenting the most interesting problems. Sugar does 
not fiow like grain and similar commodities. Unfortunately, under 
certain conditions (some, at first sight, innocuous), it cakes. Caked 
sugar presents special difficulties and causes such concern as to 
bring the research chemist actively into the question of ship 
discharge. 

Although the quantity of raw sugar in bulk brought annually to 
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this country is large, the traffic is still in its infancy. Most mav ines 
so far used for trimming sugar are interim expedients, having been 
originally constructed for other work. Moreover, all mac :ines 
which are capable of handling raw sugar are not neces srily 
suitable. 

For the reasons mentioned, therefore, few permanent dec: ions 
have yet been made. Many of the problems are intriguing— 
particularly those concerned with trimming—and machine mi 
facturers, as well as sugar refiners and discharging agents are 
actively engaged in attempts to solve them. 


The Railways and Ports of Southern Africa. 

Prior to the inauguration of the Union of South Africa, tere 
was strong competition between the ports of Cape Colony nd 
Natal, and continual friction and disagreement between the rail- 
ways, which at thai time, were owned separately by each of the 
four colonies. When union was achieved, the railways and har- 
bours were combined and the revenues broughi under one control: 
also at a very early stage the administration realised the poten- 
tialities of a new form of transport—the motor lorry or truck. 

The formation of the South African Ministry of Transport seems 
to have been the consummation of a policy, consistently pursued 
since the date of Union, of co-ordinating all forms of public trans- 
port, and at that time the control and organisation of the railways, 
harbours and other transport services under one administration 
was unique in the world of transport, for they were the first to have 
been completely nationalised. 

The success of the undertaking was marked by outstanding 
results, but the Second World War imposed a serious strain upon 
transport facilities. In view of the increasing development of 
South Africa, and the greatly increased post-war traffic, the rail- 
ways and docks are undoubtedly accomplishing a herculean task 
to the point of overstraining their resources. 

There is to-day in South Africa a considerable body of opinion 
which advocates the expenditure of greater sums of money upon 
the development and expansion of harbours, which it is alleged 
are in a subordinate position compared with the railways, whose 
interests, because of their magnitude, tend to be regarded as para- 
mount. The interests concerne:] with the port industry go further, 
and suggest that the time is ripe for the decentralisation of the 
transport administration with a separaté port authority for each 
port, but under the control of a South African Harbour Board, 
upon which each port would be represented. 

Judging from the benefits gained in cther countries, where some 
such systems of port control are in being, there seems to be some 
justification for cognisance to be taken of the authoritative opinions 
expressed. Readers will find much worthy of note in the article 
which will be found on a following page and the outcome of the 
various suggestions in respect of additional rail links and port 
development will be followed with considerable interest. 


Port of Piraeus Improvements. 

One of the first problems examined by the new Greek Govern- 
ment formed by Marshall Papagos, was the completion of the work 
of reorganising the Port of Piraeus. Among matters still to be 
settled are reduction in labour costs, the completion of the recon- 
struction of the remaining section of the port, the re-habilitation of 
the finances of the Piraeus Harbour Organisation, and the reorgani- 
sation of its services. 

The Government has decided to remove the large floating dry 
dock, acquired from German reparations, from the Port of Piraeus 
to Syra. This dock, which has a capacity for vessels up to 12,000 
tons, is now anchored in front of a large quay, thus preventing 
ships from coming alongside and discharging in that part of the 
harbour. The establishment of the dock in Syra will give added 
impetus to the shipbuilding industry of the isiand, which is now 
dwindling; it wiil also free the quay at the Port of Piraeus which 
cannot at present be used, so that it will become available for the 
discharge of coal by means of the crane bridge which is now ready 
to operaie. 

In the article describing the Port of Piraeus which appeared in 
the December, 1952, issue of this Journal, by an unfortunate 
typist’s error in the original MS., the length of quay walls recon- 
structed by the Technical Services of the port was given in the first 
column on page 228 as 2,250 metres, whereas the actual iength 
should read 250 linear metres. 
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The Port of Boston, U.S.A. 


Details of Extensive Modernisation Plans 


By GEORGE L. WEY, Chief Engineer, Port of Boston Authority. 


INTRODUCTION 

OSTON, in the State of Massachu- 

setts, in the north-eastern part of the 

United States, is known throughout 

the world for its soul-stirring part in 
the history of the nation. It is famed for 
its clipper ships, fishing industry, educa- 
tional institutions, even its baked beans, 
and, last but not least, its port, which has 
played such a strong role in world com- 
merce from the days of the country’s first 
settlement. 

Historically speaking, the Port of Boston 
was the first major port in the United 
States, and had its beginning early in the 
seventeenth century, shortly after the 
arrival of the Puritans. It was only logical 
that the city became a centre of waterborne 
commerce. Its storm-sheltered harbour and 
deep waterways, with very little current, 
practically free of estuary sedimentary de- 
posits; its closeness to the open ocean; and 
its excellent hinterland accessibility — all 
contributed to the development of the port. 
Boston Harbour comprises a tidewater area 
of about 47 square miles, with a shore line 
of more than 100 miles. The maximum cur- 
rent velocity is less than one knot. It is 
only seven miles from the open ocean to the 
centre of the waterfront terminal area. 


Originally all the commerce of Massachu- 
setts Bay was with England. In 1641, when 
the Civil War there disrupted normal trade, 
Boston. quickly sought other markets, and 
thus began its foreign trade, with salt fish as 
its principal export product. This port was 
the principal point of entry when the vast 
immigration commenced, with the arrival of 
1,500 colonists in 1630. During the days of 
the clipper ships, the finest vessels were 
built in Boston’s yards, and carried the 
name and trade of the city to every corner 
of the globe. Then came the days of steam 
transportation, and, with the arrival of the 
Britannia in 1840, the establishment of 
regular passenger service by the Cunard 
Line between Great Britain and the United 
States. The Port of Boston prospered, an 
has continued to this day to maintain its 
strong place in world maritime trade. Boston 
had the first Naval shipyard in the country, 
where some of our early warships were con- 
structed. 

In the history of the port, there has 
alwavs been a strong influence of pro- 
eressiveness, which has numerous times set 
the pace for the rest of the nation to follow. 
For example, early in the 20th Century, the 
State of Massachusetts constructed in Boston 
what was then one of the largest dry- 
docks in the world; it is still in excellent 

ondition and is in use by the Navy. The 


Commonwealth Pier No. 5, built in 1912, 
‘as an ultra-modern pier far in advance of 
‘ts dav, for both general cargo and the 
handling of passengers. 


It was the fore- 


runner of our present-day modern-design 
waterfront terminal, and is still considered 
to be one of the finest piers in the United 
States. At about this time also, the Boston 
Fish Pier was constructed by the State for 
the fishing industry, which had previously 
used the picturesque but inadequate small 
piers along the old Atlantic Avenue section 
of the waterfront. Boston’s fishing industry 
set the pattern for the world in the efficient 
processing of fish on a large scale. 

After this spurt of progressive accomplish- 
ment to take care of foreseeable future 
needs, future development was planned just 
prior to the entrance of the United States 
into World War II. Plans and funds were 
euthorised for tthe construction of a new 
pier in the Mystic area of the Charlestown 
section of the city, but construction had to 
be postponed until after the termination of 
the emergency. During World War II, the 
waterborne commerce of the Port of Boston 
was entirely military. In 1944, it became 
apparent that when the war ended, it would 
be necessary to revise any existing plans for 
the accommodation and development of post- 
war maritime trade because of the change in 
the size and capacity of vessels, the greater 
use of mechanical equipment for cargo hand- 
ling, the anticipated larger volume of trade, 
and the inroads made by highway vehicular 
transportation on rail traffic serving the port. 

In order to facilitate and accelerate the 
handling of the many vital port administra- 
tive and development programmes, the Port 
of Boston Authority was created in 1945 by 
an Act of the Legislature of the Common- 
wealth of Massachusetts, with the power to 
embark on a master plan for providing the 
port with adequate modern terminal] facili- 
ties to handle anticipated expanded com- 
merce requirements. For this purpose, an 
initial outlay of $19,700,000 was approved 
by the Legislature. 

MASTER PLAN 
In the preparation of a Master Plan for 
the development of new port terminal! facili- 
ties to acccommodate present demands of 
waterborne commerce and to provide suffi- 
cient margin for future expansion, the 
following were the basic considerations:— 
(1) Best utilisation of waterfront area and 
improved waterways; 

(2) Accessibility by rail and main highway 
arteries; 

(3) Closeness to source of waterfront labour; 

(4) Least possible disruption of normal 
activities of area; 

(5) Maximum economy of design and con- 
struction. 

On these criteria many studies were made 
of the best plan for attaining our develop- 
ment objective. Thev resulted in the follow- 
ing formula for the Master Plan:— 

‘* Certain obsolete piers were found to be 
strategically located for maximum efficiency 


in the interchange of waterborne cargo by 
rail and highway transportation, satisfying 
the requirements of good supporting facili- 
ties, and could be reconstructed upon modern 
standards, not only increasing the efficiency 
of the cargo-handling process, but also at the 
least cost and providing the necessary margin 
of capacity for future expansion.’” 

Terminals constructed on new 
hitherto unused for such purpose were found 
to be more costly, and did not satisfactorily 
meet ail the basic requirements of a modern 
terminal. 

The initial master plan prepared in 1947 
consisted of four projects, each taking maxi- 
mum advantage of railroad and highway 
facilities, availability of labour, end ease of 
navigational approach. The four projects 
are: Hoosac Pier No. 1, which was completed 
in 1950; Mystic Pier No. 1, completed in 
1952; East Boston Pier No. 1, on which con- 
struction is about to commence; and the first- 
stage development of the Castle Island 
Terminal, which is to begin in 1953. These 
four projects will be discussed later in this 
article. The materialisation of this plan does 
not favour one particular section of the city; 
the projects are Gistributed evenly along the 
waterfront so that every part of the port is 
benefited. 

Fig. 1 is a plan of Boston Harbour showing 
the location of proposed terminals in the 
Master Plan. 

Our plans for the various projects are co- 
ordinated in a long-range plan so that future 
development may not be prejudiced because 
of lack of vision, and may be accomplished 
with as little as possible disruption or dis- 
placement of waterfront business and estah- 
lishments. 

Because of existing commerce demands, 
it was not possible to proceed with the con- 
struction of more than one project at a time 
without jeopardising the normal flow of 
business in the port. One pier at a time 
has been scheduled for construction, with the 
displaced business of that pier being absorbed 
by other terminals in the port. Each new 
pier being constructed will provide that 
necessary margin to handle the business of 
the pier being replaced while reconstruction 
is going on, as well as to take care of such 
new business as may be acquired after com- 
pletion of each step in the overall develop: 
ments. 

Every year the needs of our waterfront 
commerce are re-studied, and changes made 
to reflect current forecasts. 

In 1950, two additional projects were 
added to the Master Plan, the modernisation 
of East Boston Pier No. 3, and the Northern 
Avenue Oceanic Terminal, the completion 
of which is expected to maintain our com- 
petitive position until 1960. 

In the actual planning of these piers, stress 
is placed on the economic aspect of func- 


Siies 


|_| 

liere 
ind 
rail- 
the 
Tol: 
ten- 
ued 
LYS, 
ion 
ive 
ing 
ON 
of 
isk 
on 
on 
ed 
se 
r, 
1€ 
le 
e 
e 
e 
| 
‘ 

| 


THE Dock AND HAkYvouR AUTHORITY Mari 1953 \arch, 
= Port of Boston, U.S.A.—continued 
4 tional layout with design and construction excellent artificial lighting for night work; loads. The cargo doors are of the rolling § wich » 
to be consistent with maximum efficiency of the best type of sprinkler system for fire steel shutter type and have an a ‘ernat. jg mmedic 
operation and low maintenance. Since the protection, with an automatic and manual pattern. The doors are at least 16-1). high rotectic 
enabling legislation requires 20-year leases fire alarm system; power-operated trackwell by 18-ft. wide. The ; 
with amortisation of the construction costs bridges for flexible movement of cargo from , : dry Pip 
“4 at the rate of 3% per year, every bit of one side of the shed to the other; warm Fire Protection System. ambient 
he. Yankee thriftiness and ingenuity has to be rooms for perishable cargo; and offices for Our standard fire protection system {or the 9 astly ‘ 
yy used to keep the cost as low as possible. steamship and terminal-operating interests. new piers is a departure from the conven. 9 petson® 
_ There is nothing ornamental or monumental An added adjunct which is entirely new in tional criteria of the past. The entire she; J ightins 
& in the pier design. It is all purely func- American ports is the utility building adja- area is uninhibited by firewalls and tie un. J employ’ 
ae tional, with only such architectural treatment cent to the pier, housing a forming or shaping certain value of stand pipes and hose racks, 9 loaders, 
we as may be given without increasing the cost. hall for longshoremen, and the repair shops The fire protection consists of three more or J mt be 
The appearance of our transit sheds is for cargo-handling equipment removed a __ less interconnected systems: (a) manually. ‘shtin 
attractive, a result which has been attained safe distance from the transit shed. The operated fire alarm stations, stratevically Lightin 
The 
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Hoosac Pier No. | 
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4. Castle Island Terminal 
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; 6. East Boston Pier No.3 » 
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‘4 Fig. 1. Plan of Boston Harbour showing location of proposed port terminals in the ‘‘ Master Plan.’’ 
by skilful use of simple lines, and the care- plans provide for adequate open storage and located throughout the pier and spevially Sir 
ful arrangement and use of low cost parking areas, with good flood lighting. The distinguished by lights and colour to permit struc 
materials entire terminals are enclosed with an 8-ft. quick location in an emergency, are con- gloss 
DESIGN CONSIDERATIONS high chain-link type of fence to provide nected to the city Fire Department alarm the s 
In layout, all the new terminals follow the ™aximum security at the least cost. These system; (b) Central supervisory fire alarm eat 
e basic pattern of a finger pier with one-storey ®¢W Piers each have large railroad classifi- which is connected to the sprinkler system; in th 
<i transit sheds, except for the Castle Island Cation yards adjacent to the piers, and are (Cc) Pre-action type of sprinkler system with - 
a Terminal, which is a marginal wharf about lose to main arteries that serve the port's adequate draft curtains, covering every part F ‘Y™ 
J 4ooo-ft. long. The piers have working hinterland. In most cases the new projects of the transit cargo shed and offices. Also Pace 
4 aprons 25-ft. wide, with flush railroad tracks, have a lesser number of ship berths than located around the pier are some hand ex- = 
ship water supply connections for each those being replaced, but the increased tinguishers for ambient fires. tion 
berth, and adequate illumination with non- éfficiency of the functionai layout plus larger The alarm system, when actuated, sets ofi ep 
glare lights for night work and security. The covered storage areas permit the accommo- a large horn which not only alerts everyone ail 
Paes terminals have one-storey transit sheds of dation of more ships with a quicker turn- on the pier as to a fire but also indicates the ania 
fire-resistant materials, with a 20-ft. over- around. exact location. This eliminates any loss of 
head clearance for maximum stacking of The 93-ft. mean tide differential and a time by the fire-fighting units in locating the t 
cargo; railroad tracks in a depressed well in considerable snow load in the winter have fire upon their arrival at the pier. This | “ 
the centre of the shed for flush loading of Placed certain difficulties and restrictions on _ heretofore new approach to the fire protection} 
“ railroad cars; truck docks for platform- ©ur terminal designs. ] problem results from a study of pier fires con- | Pi : 
" height joading of trucks; ramps for the The deck of the shed is designed for a_ sistent with a good functional layout and : Ga 
entrance of trucks into the sheds; good uniform floor load of a minimum of 600 Ibs. cargo operations. The primary move of the | — ‘ 
natural lighting for daylight operation an] per square foot and standard highway wheel discovery of a fire is to actuate an alarm bo 
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yhich will bring trained fire fighting units 
immediately to the scene, to supplement the 
rotection of the sprinkler system. 

The sprinkler system used is the pre-action 
iry pipe system actuated by rate of rise of 
ymbient temperatures. Hose stations are 
wstly to maintain, and without organised 

rsonnel, they become of little use in 
jghting a fire. Because of the unsteady 
mployment of longshoremen and freight 
jaders, an organised fire-fighting unit would 
not be practical. 


Lighting System. 
The lighting of the piers has been given 


special study with the view of providing the 
best illumination as a means of increasing 
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of our export grain-handling facilities, which 
were about 50 years old. A study of this 
problem resulted in the decision that the ex- 
isting Hoosac and Grand Junction grain 
facilities could be modernised at a cost con- 
sistent with the benefits to be derived by 
the port as the result of being on a 
competitive level with grain facilities at other 
North Atlantic ports. The third elevator in 
the port, the Mystic elevator, was judged to 
be obsolete and beyond re-habilitation. This 
elevator was demolished and removed in 
1950. The plan for modernising the two 
remaining grain facilities consists of increas- 
ing the ship-loading capacity from 10,000 
to 30,000 bushels per hour; provision for 
loading four ship hatches simultaneously; 


a fire-resistant shed, which covers an area of 
approximately four and one-half acres, has 
a structural steel frame, bituminous concrete 
floor on earth fill, insulated flat galvanised 
steel roof deck with a built-up tar and gravel 
roof covering, and corrugated cement 
asbestos exterior walls; an adjacent battery- 
charging building; the supporting 1,000,000 
bushel export grain elevator, and an auto- 
matic vehicle weighing scale at the entrance 
of the terminal for expeditious weighing cf 
commodities passing over the pier. A cross- 
section of the pier is shown in Fig. 2. 
Some of the distinguishing features pecu- 
liar to this pier are the 30 by 60-ft. column 
spacing in the shed, vertical lift trackwell 
bridge, flat skylights, truck doors for simul- 
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Fig. 2. Typical cross-section of Hoosac Pier No. 1. 


the efficiency of the cargo handling process. 

There are skylights for daylight hours and 

incandescent electric lights for night work. 

The artificial lighting has been designed for 

low cost installation and operation consistent 

with the following requirements:— 

(1) Maximum utilisation and efficiency of 
lighting energy 

(2) Low cost and ease of maintenance of 
the system 

(3) Uniform distribution of illumination 

(4) Minimum depreciation of light from 
dust and dirt accumulation on lighting 
units. 

Since the interiors of the shed, including 
structural frame, will be painted with a semi- 
gloss protective coating, the appearance of 
the structure and the lighting efficiency are 
greatly enhanced. The lighting units used 
in the building are of the heavy duty indus- 
trial type, dust and watertight, with wide 
symmetric distribution refractor lenses. 

On the working aprons, fadequate non- 
glare lighting is provided for the safe opera- 
tion of ship’s cargo-handling gear and cargo 
handling on the wharf. These lighting units 
are flush mounted on the wall to eliminate 
damage from, and any interference with, the 
swinging of cargo between ship and shore. 
Also, these heavy duty units have high 
stressed or tempered prismatic refractor 
ler-es for proper light distribution and im- 
pact resistance. 


G sin Handling Facilities. 


\nother phase of port commerce which has 
b on of much concern was the modernisation 


— 


installation of remote-control power-driven 
winches for operation of the shiploading 
spouts; an up-to-date ¢ommunication and 
inter-locking conveyor control system; and 
adequate power outlets for any arrangement 
of new grain-trimming machines. The 
modernisation of the Grand Junction grain 
facilities in East Boston was completed by 
December, 1951, and of the grain elevator 
at the Hoosac Pier in Charlestown in April, 
1951. The shiploading time of grain cargo 
has been reduced to less than one-half that 
required before 


DEVELOPMENT PROGRESS 
1. Hoosae Cargo and Grain Terminal. 

The first step in the Master Plan, was com- 
pleted on August 7th, 1950, and immediately 
placed in operation. This large three-berth 
cargo terminal took almost three years to 
construct at a cost, including the acquisition 
of the site and grain handling facilities, of 
approximately five million dollars. The 
Hoosac Terminal becomes the first of the 
large comprehensive covered type of cargo 
piers in the world to-day. This terminal 
replaces the former Hoosac Piers known as 
Nos. 40, 41, 42, 43 and 44. Not only is the 
cargo handling capacity greater than the 
former facilities, but it is also much more 
efficient, and with lower security, adminis- 
tration and maintenance costs. 

This terminal has a skew-type finger pier 
about 550-ft. long by 515-ft. wide, having a 
fireproof sub-structure, consisting of steel 
sheet vile bulkhead enclosure with a concrete 
relieving platform supported on timber piles, 


taneous loading of six vehicles with certain 
types of cargo, and ship water supply outlets 
in underground chambers on the wharf 
aprons. When the trackwell bridge is in use, 
a blinking red light both at the bridge and 
front of the building warns trainmen of the 
obstruction across the tracks within the 
building. 

The excellent night lighting of the interior 
is shown in Fig. 3 and of the aprons in Fig. 4. 

The battery-charging building, which is 
located on the westerly end of the terminal, 
provides facilities for the repair and charging 
of battery operated handling equipment, and 
has a large hall for shaping of and paying 
longshoremen working on the pier. There 
is also a large open area adjacent to the 
pier for open storage and the parking of 
vehicles. 

The grain handing facilities have been 
modernised by increasing the shiploading 
capacity to 30,000 bushels per hour using 
two conveyor belts with five simultaneous 
points of tripping grain providing the latest 
portable equipment for the bagging of grain 
at the rate of about 45 tons per hour in the 
transit shed and motorising the movement of 
the ship loading spouts. A vacuum clean- 
sing system was also installed to keep the 
elevator clean and free from dust, as a pre- 
caution against explosion, and to insure 
better working conditions. The vacuum 
cleaning system has outlets on all floors of 
the elevator to which portable suction clean- 
ing devices may be connected. The dust and 
dirt are collected on the outside of the build- 
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Fig. 3. Illuminaticn of the interior of transit shed, Hoosac Pier, No. 1. 


Fig. 4. Illumination of wharf 


ing, and provision is made to load this refuse 
into freight cars for disposal. With the use 
of the new beli trimming machines, the trim- 
ming of grain in the ship’s hold has been 
increased from 3,000 bushels to almost 
15,000 per hour. 

There is no congestion of trucks that are 
waiting to load or take on cargo, such as 1s 
usually found at other piers. Trucks can be 
loaded simultaneously at truck docks at the 
front of the building and in the transit shed, 
where a two-way traffic pattern can be 
attained. 

The cost of the pier, including transit 
shed, trackwork, outside paving, utility 


working apron, Hoosac Pier No. 1. 


building, grain gallery, utilities, fire protec- 
tion system and dredging and flood lighting, 
is about $12.30 per square foot of area. 


2. Mystie Pier No. 1 Project. 


The second step in the Master Plan re- 
places Mystic Piers Nos. 46 and 47. It was 
completed in July, 1952, at a cost of approxi- 
mately $5,600,000, including the purchase 
of the site. It took approximately 22 months 
to complete from commencement of demoli- 
tion of old structures. The general layout 
and features of the pier are similar to the 
Hoosac Pier. It is approximately goo-ft. 
long by 468-ft. wide with 25-ft. working 
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aprons on the side berths and a 20-f\. apro, 
on the outboard berth. The transit s ied js, 
one-storey building occupying a flour are; 
of 246,000 square feet. This pier has , 
berthing capacity of three ships at o1» time 
supported by a transit shed and one ope, 
berth for tie-up or bulk cargo ope: ations 
The characteristics and features whici\ diffe; 
from Hoosac Pier are : the greater : olumy 
spacing; three tracks in the depressed wel] jy 
the centre of the building; the hydraittlically 
operated trackwell bridge which disappears 
into the track bed when not in use; two long 
canopied loading platforms connecting to the 
transit building, one on each side of the welj 
tracks, and ship water supply outlets on the 
exterior walls of the building instead of in , 
chamber below the deck of the working 
apron. The roofdeck is pre-cast lightweight 
concrete slabs and the skylights are of the 
gable type. Part of the deck is bituminous 
concrete fill and the rest reinforced concrete 

The construction cost of the Mystic Pier 
is about $9.60 per square foot, which is con. 
siderably less than the Hoosac Pier. The 
decrease in unit cost results from maximum 
utilisation of existing site conditions. The 
berths of the new pier have been dredged to 
35-ft. at mean low water on the two sides and 
40-ft. at the outboard end. 

The substructure which is a wide rein- 
forced concrete apron supported on long steel 
H bearing piles around three sides of an 
earth mole is extremely interesting from both 
engineering and construction aspects. Be- 
cause of the existing extremely thick under- 
lying stratum of soft blue clay, the earth 
mole of the old pier was found to be too 
sensitive to support the much greater loads 
required to be imposed by the new structure. 
In order to eliminate the effect of differential 
settlement on the wharf building and create a 
greater margin of stability of the banks of the 
earth mole, it was found advisable to drive 
the piles to rock, a length of about 160-ft. 
In addition, 15,000 cubic yards of local low- 
cost lightweight aggregate were placed in 
raising the floor of the mole area about 3-ft. 
This expedient minimised the effect on the 
foundation soil from the additional depth of 
fill. In a period of eight months, about 70 
miles of timber and steel piles have been 
driven, indicating the magnitude of the pro- 
ject and speed with which the work was 
accomplished. Fig. 5 shows the pile-driving 
operation going full force with land crane and 
water rigs. 


Special care had to be exercised to avoid 
the many underground obstructions to the 
driving of piles. This waterfront area was 
originally tidal flats when development first 
started about 100 years ago. Some areas 
of the concrete wharf apron had to be re- 
designed to fit a varied pile pattern caused 
by these unknown obstructions. 

Another interesting aspect is the driving 
of long steel piles through the deck of an 
existing drawbridge to provide support 
underneath for part of the pier apron and 
railroad track approach. Piles were driven 
through holes cut in the bridge deck, one-half 
of the roadway at a time, in order to ensure 
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continuous Movement of vehicular traffic in 
this industrial and commercial area. 

Fig. 0 shows the terminal upon completion 
and Fig. 7 shows a typical cross section of 


the pier. 
3. East Boston Pier No. 1. 


The third step is the proposed pier in the 
East Boston District. Besides a new pier 
facility involving a cost of nine million 
dollars, the project includes the modernisa- 
uon of the ship-loading grain facilities on 
Pier No. 4 at a cost of about one-half million 
dollars. 

The plans for the project were completed 
in 1950, at which time contract bids for its 
construction were taken. However, water- 
borne commerce requirements at that time 
would not permit the withdrawal of the two 
existing piers, No. r and No. 2, from port 
operations. Therefore, because of this con- 
dition and the Korean crisis, construction of 
ihe pier was postpened until after completion 
of Step 2, but the grain facilities modernisa- 
tion proceeded without further delay and 
was completed in December, 195I. 

The proposed pier has not been changed 
in basic jayout. It is briefly 600-ft. long and 
390-ft. wide with 25-ft. working aprons on 
the side berths and 20-ft. aprons on the out- 
board end; a transit shed with 20-ft. over- 
head clearance, covering an area of approxi- 
mately 196,000 square feet; four sets of 
tracks, one flush with the deck on each side 
apron, and two depressed in a well at the 
centre of the shed; the side berths to have 
a piping arrangement for the transfer of buik 
liquid cargo from ship to tank cars; ramps for 
vehicular access into the shed; offices, warm 
rooms, and truck docks will be provided at 
the inshore end of the building; more park- 
ing and open storage area will be provided; a 
separate two-storey utility building will be 
built which will house pier cargo-handling 
equipment. repair shops, a gasoline station, 
and a large hall for the shaping of longshore- 
men for the work on the pier. A chain link 
type of fence will be constructed around the 
entire property to provide the necessary 
security for cargo and terminal facilities. The 
cargo working area of the transit shed will be 
entirely devoid of interior columns, making 
it the ultimate in modern and efficient opera- 
ting layouts. The pier will be entirely sup- 
ported on steel pipe piles which will have a 
length exceeding roo-ft. 

A contract for dredging, demolition and 
filling has been awarded, and work com- 
menced October 1st, 1952. The remaining 
contracts will be awarded within three 
months. The project is scheduled for com- 
pletion in 1955. Fig. 8 shows typical cross 
section of this pier. 


4. The Castle Island Terminal. 


| during World War II. 


This terminal was constructed by the 
United States Army as a port of embarkation 
It comprises an area 
of a»proximately ror acres, and has poten- 
tiali es for development into an ideal com- 
meral port terminal. It has a marginal 
Wh: { which is 4200-ft. long, with a control- 
ling \epth of 35-ft. at mean low water at the 
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Fig. 6. View of completed 


berths. There are two existing transit sheds, 
each 840-ft. long, by 180-ft. wide, one of 
which is a more or less permanent structure, 
but too far removed from the caplog for 
maximum efficiency and flexibility of opera- 
tion. The other is a temporary wood structure 
having a close column spacing which prohi- 
bits efficient cargo handling and stowage. 
There are also many small temporary build- 
ings which constitute a fire hazard and will 
be removed in the first-stage development of 
the terminal. The roads of the terminal are 
practically non-existent, as they were origi- 


terminal, Mystic Pier No. 1. 


nally of a temporary nature. The tremendous 
classification yard has a total capacity of 
approximately 650 rail cars. The entire 
terminal is lighted for night operations by 
banks of floodlights in structural steel towers 
located strategically throughout the terminal. 

The first-stage development plan to con- 
vert this terminal into a modern, efficient 
commercial facility consists of the following 
improvements and alterations which will in- 
volve an expenditure of $1,200,000. 

(1) Replace about 1,000 untreated timber 
piles in the wharf apron which are under- 
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Port of Boston, U.S.A.—continued 


7. 


going a severe marine borer attack. It is 
proposed to eliminate this inherent weakness 
and insure the integrity of the wharf by re- 
placing the untrdaated piles with properly 
creosoted piles. It is unfortunate that the 
wartime stress for speed of construction made 
it Necessary to use many untreated piles in 
the wharf apron. 

(2) The demolition of Transit Shed No. 2 
and the construction of a new one-storey 
transit shed of fire-resistant materials, 
approximately 500-ft. long by 200-ft. wide. 
The new shed will have offices for Customs, 
steamship companies, and stevedores; toilet 
facilities for the longshoremen; a warm room 
and gear locker, with two shipside tracks 
flush with the deck and two in a depressed 
area in the rear of the shed for floor-level 
loading of freight cars. The rear of the shed 
will have a 15-ft. wide canopy loading plat- 
form, and the track area will be paved to 
permit handling of truck cargo at the plat- 
form. 

(3) Transit Shed No. 1 will be extended 
toward the caplog, a distance of about 60-ft.. 
and increased in length about 180-ft. towards 
Shed No. 2, in order to provide a better 
working apron and adequate covered transit 
storage area for the handling of two ships 
at one time. Offices will be constructed at 
each outboard corner of the building for 
steamship companies and Customs; there will 
be toilet facilities for the longshoremen, a 
warm room and a gear locker. The existing 


wood apron doors will be removed and re- 
placed with rolling steel doors. Skylights will 
be installed in the roof to provide adequate 
natural lighting for the interior of the shed 
and the electric lighting system will be re- 


vised to conform to present-day standards. 

(4) The removal of all unnecessary track- 
age and the revision of the existing layout 
for efficient movement in classification of rail 
cars consistent with low maintenance. The 
existing holding yard capacity of approxi- 
mately 650 cars will be cut down to about 
80 cars. The shipside tracks along Transit 
Shed No. 1 will have to be moved closer io 
the caplog, in order that ship’s gear can 
handle cargo directly from cars to the hold 
of the ship. 

(5) Replacement of the entire underground 
water supply system, which has been found 
to be in very bad condition due to electro- 
lytic and chemical] action. This work is neces- 
sary to provide an adequate source of water 
supply for fire protection of the terminal, and 
for serving the requirements of ships while 
at the docks. 

(6) The existing temporary roads are in 
very poor condition and require recon- 
struction on a permanent basis. The entire 
existing layout of roads will be revised to 
permit a more desirable traffic pattern. 
security, and maximum use of the area com- 
prising the terminal. 

(7) A single-storey storage building will 
be constructed in the rear of Transit Shed 
No. 1 for use as a supporting storage facility 
in connection with waterborne commerce. 
This shed will be of one storey, approxi- 
mately 120-ft. wide by 300-ft. long, with 
ramps for truck entrance into the sheds, and 
tracks in a depressed area in the rear of the 
building to permit floor-level loading of 
freight cars. 

After completion of the first-stage develop- 
ment, consideration will have to be given to 


Typical cross-section of Mystic Pier No. 


further development after complete study js 
made of the commerce requirements and the 
economic benefits to be derived from the pr. 
posed improvements. 

The contract plans have been completed 
and the work is scheduled for commencement 
about July, 1953. 

Fig 9 shows existing conditions of the 
terminal. 


5. The Northern Avenue Project. 


Until World War II, the so-called Ne; 
York, New Haven and Hartford Railroad 
Piers Nos. I to 4 inclusive, were used for 
intracoastal trade. During the war and since 
these facilities have been abandoned ani 
allowed to deteriorate to such an extent that 
rehabilitation is impractical. This location 
is ideal for development as a combined pas- 
senger and cargo terminal, since it is situated 
on the Main Ship Canal with a depth of 40-ft. 
at mean low water; it is sheltered against 
rough water; the area encompassed wouli 
allow an extensive open storage and parking 
area for cars and trucks; close by is a large 
railroad classification yard, near the main 
arteries leading to and from the city and close 
to the business district of the city and to 
rail, air and bus transportation. The deve- 
lopment of the area would not disrupt any 
strongly-rooted businesses or require the 
taking of sound, usable structures. The 
existing structures are delapidated and pre- 
sent a very unsightly appearance. 

The project would consist of one combined 
passenger and general cargo terminal having 
a two-storey building approximately 200-ft. 
wide by 500-ft. long; one general cargo 
terminal having a transit shed 2o00-ft. wide 


| 
IL 
" wh “ “ 


Fig. 8. Typical cross-section of proposed East Boston Pier No. 1. 
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by 500-ft. long; another general cargo termi- 
nal liaving a transit shed 200-ft. wide by 
6oo-it. long; a three-storey industrial centre 
building approximately 200-ft. wide by 
6oo-ft. long; a vehicular ramp to the second 
floor of the passenger terminal; roads, open 
storage, and a parking area. 

The industrial centre would be a three- 
storey fireproof building having ramps, truck 
and rail loading platforms, elevators and 
such other appurtenances and features as 
would be necessary for efficient and flexible 
use of the building for commercial, industrial 
and warehousing operations relative to the 


Fig. 9. 


maritime trade. An_ international trade 
centre is planned to be located on the top 
floor. 

The first part of this project which is 
scheduled for commencement about 1955 is 
the passenger and general cargo terminal. 
The passenger service would be exclusively 
on the upper deck, while the lower deck 
would be used primarily for the handling of 
generai cargo. The second deck would also 
include the general offices of the Port of 
Bosten Authority; offices for Customs and 
steamship lines; a restaurant; waiting rooms; 
and other conveniences and services perti- 
nent to the passenger trade. There would be 
a freight elevator for transferring baggage 
and cargo between the first and second 
decks. Special attention would be given in 
the layout to the elimination of the con- 
fusion that exists in most passenger terminals 
because of the intermingling of passengers 
and visitors and the processing operations of 
disembarkation and embarkation. The 
motor vehicular and pedestrian ramp to the 
passenger terminal, which is to be on the 
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Port of Boston, U.S. A.—continued 


second deck of the proposed new structure, 
would enable passenger and other operations 
of the second floor to be carried on inde- 
pendently without interference from the first 
floor general cargo activities. The large 
parking area that would be available would 
permit visitors and passengers to arrive in 
their private cars. This is an aspect that is 
sadly lacking at most piers throughout the 
country. 

The economic study made, indicates that 
the revenue derived from the rental of the 
actual passenger terminal, the offices and 
concessions, the parking and the general 


Aerial view of Castle Island Terminal, showing existing conditions. 


cargo function would be more than adequate 
to amortise the cost of the project. 

In order to permit expansion of the passen- 
ger services facilities when future conditions 
warrant, the foundations of the transit shed 
adjacent to the passenger terminal have 
been designed to carry an 8o-ft. wide 
passenger gallery with an observation mezza- 
nine on the roof. The gallery would be 
connected to the main terminal by a 1oo-ft. 
long second-floor bridge. The maximum 
length of the passenger terminal with gallery 
would be 1,100-ft., permitting the accom- 
modation of the largest passenger ships. 

The plans have been completed for the 
substructure of the project. It is estimated 
that the total cost of this development will 
be about 15 million dollars. 


6. East Boston Pier No. 3 Modernisation. 

The passenger facilities on the second deck 
of Pier No. 3 of the so-called Grand Junc- 
tion Docks in East Boston, now owned by 
the Commonwealth, should be modernised 
and placed in service again. 
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This area, since Colonial times, has been 
one of the principal locations in the pori for 
the handling of waterborne cargo and pas- 
sengers. Near the turn of the nineteenth 
century, the existing Pier No. 3 was con- 
structed as a combination general cargo and 
passenger terminal. Until the thirties, this 
terminal enjoyed considerable passenger 
trade. Since the war, the passenger trade 1s 
practically nil, as it is impossible to handle 
passengers because of the present deplorable 
condition of the facilities. 

A necessary adjunct of any progressive 
port is provisions for handling waterborne 
passenger traffic. 

Last year, the Authority made a study of 
the desirability of making repairs and im- 
provements to the passenger facilities of Pier 
No. 3. It was found that this terminal, as 
in the case of Commonwealth Pier No. 5, 
did not keep pace with periodical changes in 
terminal operation, transportation, and stan- 
dard of living during the past 50 years. The 
passenger and freight elevators are obsolete; 
the stairways are inadequate; there are no 
waiting rooms; the lighting and ventilation 
are poor; there is no flexibility in ship gang- 
way locations; and the interior is very un- 
attractive. 

To modernise the passenger terminal faci- 
lities of Pier No. 3 besides rectifying the 
deficiencies mentioned above, the passenger 
galleries, one on each side of the pier, must 
be widened and lengthened to permit accom- 
modation of larger vessels in the trade and 
decrease passenger and baggage congestion. 
The cost of making the necessary alterations 
and improvements to the existing structure 
is estimated to be about $400,000. This im- 
provement is expected to get under way 
after completion of adjacent proposed Pier 
No. I. 


PROGRESS OF COMMERCE 

This seaport serves the tributary area of 
Boston and New England, extending to the 
hinterland of up-state New York, the states 
to the North of the Ohio River, and West of 
the Mississippi; as well as the Canadian Pro- 
vinces to the North. 

Since World War II, the port has made 
excellent progress under the guidance of the 
newly created Authority in developing its 
waterborne commerce. In 1950, according to 
the American Merchant Marine Institute, 
from figures of foreign imports and exports 
supplied by the Bureau of the Census of the 
Department of Commerce, Boston registered 
the largest percentage increase in tonnage 
and the highest increase in dollar value of 
cargo handled of any major port in the 
United States. In volume Boston moved 
from eighth to sixth place in total tonnage 
and from eighth to third place in dollar value. 

Again, in 1951, a release from the United 
States Department of Commerce showed a 
43%. gain in the valuation of shipments 
through the port during 1951, with a value 
of $918,600,000. Of this total value 
$883,500,000 was dry cargo and $35,100,000 
tanker ship cargo. Although general cargo 
imports showed a slight decline in volume, 
the dollar value increased greatly. 
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The Dock and Harbour Authorities’ 


Association 


Annual Report and General Meeting 

The Report of the Executive Committee of the Dock and Har- 
bour Authorities’ Association for 1952 was presented at the Annual 
General Meeting held in London on February 25th last. 

After reviewing legislation for the year, as it affected docks and 
harbours, the report dealt with the Transport Bill, which recently 
has passed through all stages in the House of Commons. Note was 
taker. of the Government’s proposal to repeal sections 66 to 68 of 
the Transport Act, 1947. The effect of this repeal, if it is passed 
into law, will be to end the review powers of the Docks and Inland 
Waterways Executive which have been delegated to them by the 
British Transport Commission. Where draft schemes have aiready 
been introduced they will automatically lapse. 


Ports Efficiency Committee. 

The Ports Efficiency Committee which (as already reported in 
this Journal) was set up last March by the Secretary of State for 
the Co-ordination of Transport, Fuel and Power, have had a num- 
ber of meetings during the year and have issued two reports drawing 
attention to the fact that a major obstacle to improving the flow 
of goods through ports at the present time is the difficulty of secur- 
ing steel supplies for port works, and particularly for the rebuilding 
of war damaged transit sheds so as to bring additional berths into 
commission. 

The Committee have also suggested the setting up of Port 
Operations Panels at the principal ports and considerable progress 
has been made in the setting up of these Panels. 

The Committee are to remain in being so that they can be called 
into action either by the Secretary of State for the Co-ordination 
of Transport, Fuel and Power or by the Minister of Transpcert, or 
through representations from one or more of the Port Operations 
Panels. 


Port Statistics. 

The major ports have for some time past kept detailed statistics 
for their own use and the Ministry of Transport suggested some 
time ago that some form of statistics should be made available to 
them. 

The Ports Efficiency Committee have also drawn attention to this 
matter and as a result the Association have had discussions with 
the Chamber of Shipping, the Liverpool Steam Ship Owners’ 
Association and the National Association of Port Employers, and 
a form of statistics has now been agreed. 

These statistics will be limited for the time being to foreign-going 
dry cargo shipping and will be supplied by certain of the larger 
ports through the port authority to a Joint Committee to be set up 
consisting of six members, one appointed by the Chamber of 
Shipping, one by the Liverpool Steam Ship Owners’ Association, 
two by the Association, one by the British Transport Commission 
and one by the National Association of Port Employers. 

It is proposed that this Committee will consider the statistics 


Port of Boston, U.S.A.—continued 


The steady increase of trade in the port since 1945 is clearly 
shown in the tabulation of imports, exports and domestic com- 
merce which includes coastwise, intercoastal and intraport returns. 

COMMERCE OF THE PORT OF BOSTON, 


1945-1951, INCLUSIVE 
(Tons of 2000 


Foreign Pounds) 

Year Imports Exports Domestic Total 

1945 1,742,911 565,121 10,542,490 12,850,522 
1946 2,819,722 428,950 11,759,662 15,008,334 
1947 3.252.695 538,625 14,711.582 18,502,902 
1948 2,833.989 319,722 15,263.595 18,417,356 
1949 3,448,810 433,419 11,785.323 15,667,552 
1950 5,301,528 247,364 12,663,979 18,212,871 
1951 5,300,446 436,720 13.239,714 18.976,889 


Boston, U.S.A. and Liverpool, England, continue to be the 
lead-ng wool markets in the world. Some of our principal imports 
are: petroleum products, raw sugar, wood pulp, canned goods, 
wool, gypsum, rubber, lumber, vegetable oils, hides and skins, 
coal and coffee, jute and minerals. A few of the exports are : 
machinery, grain, paper, wire, cotton, wool goods, fish, chemicals, 
electronic parts and equipment. 
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from time to time and submit their observations to the Minis: y 
of Transport. 


Increase in the Size of Ships. 

In the earlier part of the year considerable prominence was giv. n 
to the question of the turn-round of shipping and at the last Annu.l 
General Meeting, the President drew attention to the alteration in 
the type and design of ships and to the fact that the necessity for 
keeping pace with changes in the type and design from time .o 
time, especially in these days when materials are a difficulty and 
costs are very high, might put dock and harbour authorities in a 
position of some embarrassment. 

The question was also referred to last year at the General Meeting 
of the Chamber of Shipping when Mr. R. S. MacTier, C.B.E., 
moved a Resolution indicating the concern of the Chamber on the 
question of turn-round and calling for positive action from all those 
concerned to reduce the present delays. Mr. MacTier stated thai, 
on the physical side, perhaps the most serious defect in the major 
British ports to-day was the shortage of deep water alongside 
berths, and in this connection he mentioned that the average length 
and draught both of liners and tramps had increased very con- 
siderably over the past twelve years. 

The Association pointed out to the Chamber of Shipping the 
difficulties with which port authorities are confronted and expressed 
the view that a proper balance must be maintained between, on 
the one hand, the desirability of increasing the size of certain types 
of ships, and on the other hand the difficulties of embarking upon 
major capital works of port reconstruction and the increased port 
charges which must inevitably follow such works. 

The Association suggested that it might be advantageous to set 
up some form of consultation between ship owners and port autho- 
rities which would operate when any material alteration in the size 
or design of ships is contemplated. The matter is still under con- 
sideration by the Chamber of Shipping, and it is hoped that they 
will agree to set up some form of consultation which the Associa- 
tion believe might lead to a better understanding on both sides of 
the magnitude of the problems involved. 

Towards the end of the year the matter was carried a stage 
further when the permanent International Association of Navigation 
Congresses announced that they were proposing to set up an Inter- 
national Committee to study the depths of water to be provided in 
sea ports and at their entrances and berths, in relation to the 
present trends of ship building. 

Before setting up this International Committee it was decided 
to invite each maritime country to set up a national committee to 
make a preliminary study of these questions, so that the work of 
the International Committee should be facilitated and data from 
various countries should be available. 

The British National Committee agreed to the setting up of the 
preliminary committee under the Chairmanship of Sir William 
Halcrow, M.L.C.E., and invited the Association to nominate a 
representative. 


Annual General Meeting. 

At the general meeting of the Association Col. J. G. B. Beazley, 
chairman of the Mersey Docks and Harbour Board, was elected 
president in succession to Viscount Waverley, who has occupied 
the office for the past seven years. Viscount Waverley, who pre- 
sided at the meeting, recalled that his term of office as president 
had coincided in a remarkable way with the evolution of Parlia- 
mentary legislation on the subject of the Transport Act of 1947. 

The adoption of the report and accounts was moved by Sir 
Douglas Ritchie (chairman of the executive committee) who also 
touched upon the activities of last year. He said that the preven- 
tion of oil pollution, though not mentioned in the annual report of 
the Association, was vitally important to their members. A com- 
mittee had been set up under the chairmanship of Mr. P. Faulkner 
of the Ministry of Transport to consider what practical measures 
could be taken to prevent oil oollution round our coasts. That 
committee had not yet reached any conclusions. 

On the question of the increased size of ships for which ports 
had to cater, Sir Douglas said that, as the result of their suggestions 
that some form of consultation should be set up between ship- 
owners and port authorities which would be operated when any 
material change in the size or design of ships was contemplated. 
the Association had received from the Chamber of Shipping an 
invitation to suggest dates when a conference could usefully take 
place between the two bodies. 
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DREDGING AND 
LAND REGLAMATION 


The Organisation with 3 Centuries of Dredging Experience 


STREET, WESTMINSTE! 


And at BROMBOROUGH, CHESHIRE 
CONTRACTORS TO THE ADMIRALTY AND CROWN AG NTS 
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A Ransomes can take it / 


Rr CTiy | 


INIMUM MAINTENANCE 
Simple Battery Operation 


Wherever bottle-necks appear, whenever there are 

products to be lifted, stacked or moved—a RANSOMES 
Fork-Lift Truck reigns supreme. Quickly, economically, 
without noise or fumes it keeps production lines clear 
and conserves space by stacking heavy objects where 
before they had to stay on the floor. Every moment of 
the day ““RANSOMES ARE TAKING IT”. 


Ss 
UM RUNN 


KE 
NO FU MES, NOISE oR SMO 


INSTANT 
No Idling Power-Un! 


Made in 10, 20 and 40-cwt. sizes. 
Ask for details. 


BATTERY - POWERED 
ELECTRIC FORKLIFT TRUCKS 
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MPLETE 

“a ALL COMPONENT 


GROUPED LUBRICATION 


of all inaccessible parts 


RANSOMES SIMS AND JEFFERIES LIMITED, ORWELL WORKS, IPSWICH 
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This method of taking altitudes 
was invented in 1432. Columbus 
used a Cross Staff but the instru- 
ment did not come into common 
use until the 16th century. Later 
versions had four vanes and were 
often carved in ivory. 


THE GROSS STAFF was the latest 


aid to navigation when 


Columbus was at sea 


modern ship fits 


MOST ADVANCED 


NAVIGATIONAL AID OF TODAY 


The sailing master of today has learned to ask some 
very pertinent questions about the radar equipment he 
means to install. Will it maintain crystal-clear 
performance at all ranges ? Is it built to operate in 
every kind of climate? What about installation: 

is the equipment sufficiently compact and light in 
weight, and is it designed for straightforward servicing? 
The Cossor answer to this critical interrogation is a 
confident “Yes.” Such confidence is justified by their 
experience, which dates back to the beginnings of 
radar itself. It is confirmed by those many shipowners 
who specify Cossor Marine Radar as a matter of course. 


(M.0.T. Type approved) 


Enquiries to: COSSOR RADAR LIMITED, COSSOR HOUSE, 
HIGHBURY GROVE, LONDON, N.5.CANonbury 1234 (30 lines) 
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Handling Plant 


Above—Troughed Belt Conveyors with travelling throw-offs delivering 
grain to storage bins. 


; Bottom left— Floating Pneumatic Plant at Liverpool, transferring grain 
as from ocean-going ships to barges at the rate of 250 tons 


per hour, 


Top left—3,000 Ton grain Silo and 100 tons per hour Travelling 
Pneumatic Intake Plant at Preston. 


on Top right—One of two Travelling Pneumatic Grain Intake Elevators, 
ae each handling 120 tons per hour at Solent Mills, Southampton. 


Bottom right—400 Tons of grain per hour is handled by these two 
Travelling Pneumatic Intake Plants at Victoria Dock, London. 


SPENCER (MELKSHAM) LTD. 
MELKSHAM WILTSHIRE 
ENGLAND 
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The siding pictured above shows a double slip lay- 

out—part of a contract recently completed for the 

Yorkshire Generation Division, British Electricity 
Authority. 


” the planning and construction of railway sidings, Wards offer a 

high degree of technical skill and experience. Wards have been 
building sidings for nearly half a century and thus bring to the sub- 
ject an extensive knowledge of a variety of operating conditions. 


Similarly,in the supply of railway equipment generally, Ward’s Rail Department service covers new and re-usable 
rails of all normal sections, as well as switches, crossings. turnouts, buffer stops, etc. Associated supplies include 


colliery arches, pit props, roofing bars, floor plates and, of course, all manner of track accessories and tools. 


in short, Wards have a comprehensive service on every aspect of railway siding, planning, construction and 


maintenance for industrial operation. 
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They are capital investments which 


bring in profit by efficient operation and 
low maintenance costs. 


1.H.C. HOLLAND build them that way. 


For you, who are interested in the 
exploitation of dredgers, cranes and 
port equipment 1.H.C. HOLLAND 

publish “PORTS AND DREDGING” 


WRITE TODAY FOR FREE COPIES! 


1.H.C. 


1.H.C. HOLLAND, SHIPBUILDERS AND ENGINEERS 
2, VERLENGDE TOLWEG, THE HAGUE, HOLLAND 


THE PARTNERS: 


CONRAD-STORK WERF GUSTO DE KLOP J. & K. SMIT L. SMIT & ZOON VERSCHURE 


HAARLEM SCHIEDAM SLIEDRECHT be KINDERDUK KINDERDUK a AMSTERDAM 
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The Discharge of Bulk Sugar 


Mechanical Handling Methods Reviewed 


By E. S. TOOTH. 


siderable quantities of raw sugar were imported into this 

country in hogsheads—large wooden casks weighing, laden, 

half a ton each. This type of container later gave way to gunny 
bags, and bagged sugar has for many years been one of Britain’s 
chief imports. From 1945 to 1949, London’s share alone was some 
8 goo,ooo tons per year. 

During these post war years, however, the idea of importing raw 
sugar in bulk into Great Britain was explored, one impetus to re- 
search being the shortage of jute, from which the gunny bags were 
made. In March, 1949, sanction having been sought from the 
Ministry of Food, the first experimental shipment of bulk sugar, 
a consignment of just over 5,100 tons, consisting of the contents 
of about 42,400 bags, was loaded at La Romana in San Domingo 
into a vessel built for carrying coal. The following month the ship 
berthed in the River Thames at a jetty equipped with 7} tons grab- 
bing cranes, normally used for handling coal. The mechanically 
operated grabs each weighed some 3$ tons, and each could lift 
more than its own weight of raw sugar. Discharge proceeded and 
much was learned. 

In 1950, 14 vessels brought a total of over 76,000 tons of raw 
sugar in bulk from a number of different countries—San Domingo, 
Trinidad, Jamaica, Natal; Fiji and Mauritius—and by the time 
these consignments had been dealt with it had been established 
beyond doubt that the carriage of bulk sugar was both satisfactory 
and economical. All these shipments were discharged at Thames- 
side wharves equipped with heavy duty grabbing cranes and all 
the sugar was taken to Messrs. Tate & Lyle’s refineries. 

This experimental period needed the goodwill and the co-operation 
of a number of interests, including the Port of London Authority, 
H.M. Customs and Excise, Shipowners, Brokers and Discharging 
Agents. Among the theoretical certainties which practice confirmed 
was that the best type of sugar carrier is the self-trimming vessel. 
If large quantities of sugar were to be imported annually in bulk, 
however, it was also obvious that many general cargo vessels would 
have to be employed—and that fact brought to the forefront the 
problem of trimming. 


| N sailing ship days and in the early part of this century, con- 


Grabs as the Primary Means of Discharge. 


The quantity of bulk sugar brought to London increased from 
276,000 tons in 1951 to approximately 650,000 in 1952, the latter 
figure representing two-thirds of London’s total for all sugar, bulk 
and bagged. 

Bulk sugar is now being imported into Great Britain in ships 
of a variety of types and sizes from Australia and British Guiana 
as well as from the countries already mentioned, at the rate of a 
million tons a year. Some of the ships are suitable for river dis- 
charge, some for the docks. | Wherever they have berthed, how- 
ever, the primary appliance for discharge has been the grab. It 
must be emphasised at once that the discharge of bulk sugar is 
certainly still in the experimental stage. No better discharging 
appliance than the grab, whether dumping or mechanically 
operated, has yet been found. The bigger the grab (up to a cer- 
tain limit), the greater the output and speeds of discharge. Between 
50 tons and Too tons per gang hour are usual. 

in London, discharge is mainly to barges, many of which have 
been built specially for carrying bulk sugar. In Liverpool, the 
beginning of the traffic marked the first phase of long-term develop- 
ments planned by Messrs. Tate & Lyle with the co-operation of, 
a'1ong others, the Mersey Docks & Harbour Board. At the Huskis- 
“n Dock, dumping grabs discharge the sugar into mobile overhead 

ppers, each of 25 tons capacity, installed on the quay behind 

‘ line of the crane tracks. The sugar is then drawn off into con- 

ner vehicles which take their loads to the refinery in the vicinity. 

scharge and despatch are smooth and speedy. 


— 


Whether the sugar is delivered overside to barge or ‘‘ landed ”’ 
into hopper, the grab, then, is the means by which it is taken out 
of the ship. Particularly with general cargo vessels, however, it 
is by no means the only mechanical appliance necessary if a good 
speed of discharge is to be maintained. Before the grab can pick 
it up, sugar in under-deck stowages, both in the iower hold and 
in the tween decks, must be trimmed into the square of the hatch 
and manual trimming, besides being arduous, is far too slow. 

It is true to say that the biggest problem at the present time in 
connection with the discharge of bulk sugar is to find suitable trim- 
ming machines, particularly to cope with the variety of working 
conditions found in general cargo vessels. 


Factors Affecting Discharge. 

To put this point in proper perspective, the position can be stated 
thus. Apart from the quality of (a) the organisation and (b) the 
available labour (and the importance of these cannot be over- 
stressed), the speed and cost of discharging bulk sugar ex ocean- 
going vessels is, under existing conditions, controlled by four main 
factors, viz.: (1) the capacities of crane and grab, (2) the condition 
of the sugar, (3) the type and size of ship, and (4) the efficiency of 
the trimming appliances available. 

In connection with factor (1), there is undoubtedly a technique 
to be perfected in the primary work by grab. If big holes are left 
as discharge proceeds, it is often difficult to land the grab fairly 
and squarely so that it will pick up a full load. Indeed, the dump- 
ing grab particularly will sometimes fall on its side and valuable 
time will be lost righting it. In theory, the grab and trimmers 
should work to maintain a level bed of sugar; in practice this may 
be difficult, especially if the need to use trimming machines on the 
ceiling at the earliest possible moment is to be kept in mind. 

The condition of consignments of bulk sugar (factor (2) ) from 
the same country of origin and even from the same loading port, 
varies considerably. Sugar will cake in the hold according to the 
atmospheric conditions under which it is loaded and the conditions 
of ventilation and temperature under which it is carried. The pre- 
cise effects of various conditions are being studied. Those of 
carrying may be the more important. If so, it is fortunate, for 
they may also be the more easily controlled. Since sugar has been 
transported in bulk between the raw factories and the refineries, 
Messrs. Tate & Lyle have made world-wide enquiries and investi- 
gations to try to improve its consistency so that it is as free-running 
as possible. When sugar cakes, veritable “‘ cliffs ’’ as much as 
25-ft. high, are sometimes left in the hold by the operation of the 
grab and these are often difficult to break down. Even under the 
plumb of the crane, caked sugar can cause delay and it is often 
efficacious to fit teeth to the grab, which then obtains a better bite. 
However, if sugar is loaded and carried under the right conditions 
(to be determined) it should only be seldom that the discharging 
agent is presented with the problem of handling a troublesome 
proportion of caked sugar. 

Factor (3)—the size and type of the carrying vessel—has also 
a big effect on the speed of discharge. Between decks, alleyways, 
stanchions and confined spaces (such as between propeller shaft 
tunnels) all have a retarding effect—as of course will the over- 
stowing with bulk sugar of piles of ship’s dunnage «and hatchcovers, 
and of spare propellers and other obstructions to the work. As 
important a factor, however, as far as the vessel ‘tself is concerned, 
is the size of the hatchway compared with the dimensions of the 
hold. Obviously, the bigger the deck opening the bigger the quan- 
tity of sugar which does not need to be trimmed, and it is during 
the time the grab can collect a full load of sugar without ever 
having to wait for the trimmers, that the highest outputs are 
obtained. These statements, it must be made clear, are true only 
while the grab remains the primary means of unloading. If dis- 
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The Discharge of Bulk Sugar—continued 


charge were ultimately to be done satisfactorily by, say, suction 
plant or conveyor, they would not stand. 
Trimming. 

The aim of all good discharging agents is to keep up the highest 
rate of discharge for the longest possible time and it is for this reason 
that trimming is so important. The handling of raw sugar in bulk 
effected initial economies which were deemed satisfactory; but 
trimming, which must be done both at loading and at discharge, 
can be costly. At discharge, sugar has to be cleared out of re- 
cesses and odd spaces into which it has seeped by pressure, by 
gravity and by the motions of the ship at sea. Ships are being 
built, designed for easy loading and discharging, so as to reduce 
trimming time and costs to a minimum. Some of the biggest of 
these have a carrying capacity of about 8,000 tons of raw sugar 
in bulk and will carry sugar from the producing countries to Liver- 
pool. 

Despite these plans, many general cargo vessels will still be re- 
quired for the traffic and in these ships much trimming, both manual 
and mechanical, will still be necessary. The manual means em- 
ployed vary according to the working conditions and among those 
found effective are shovels, spades, pickaxes, rakes, scrapers and 
pitch forks. Rakes may either have the conventional teeth or be 
constructed on the squeegee-scraper principle. Both types are use- 
ful in various circumstances. The forks are often particularly 
useful for trimming sugar in a hard condition, but equally as 
effective are pneumatic hammer units fitted with clay shovels. 
Pneumatic drills have also been used on hard sugar with some 
success, but it must be emphasised again that conditions vary 
through such a wide range that appliances which are satisfactory 
for one shipment, or even for one hold, are not necessarily suitable 
for another. Where ‘tween deck cargo has been completely in- 
accessible to trimming machines, the ordinary builder’s wheel- 
barrow has often been usefully employed to convey sugar to the 
‘tween deck coamings and to tip it into the square. Another means 
of trimming from the wings into the square is the sugar plough. 
These tools are made in several shapes-—one type is a ploughing 
fork—and are operated by ship’s winches. Since, however, the 
wire for hoisting must be rigged horizontally, it tends to delay the 
hoisting and Jowering of the grab. Moreover, the use of this winch- 
operated plough is uneconomical with labour. The minimum team 
is four men, two with the plough, a hatchwayman and a winch- 
driver. Sometimes an additional signalman, stationed in the 
‘tween deck, is also required. For these reasons, therefore, the 
plough is not widely employed. 

A simple expedient which has been tried in the London Docks 
particularly to break down cliffs of hard sugar, is the driving into 
the bulk of steel tubes having a covering of rubber of high elasti- 
city. The rubber tubes are then inflated with air until they burst. 
The experiments have had little success. Proposals considered with 
the same purpose in view include the placing of baulks of timber in 
opposite wings of the holds before loading commences. _ These 
would be stood upright and when convenient during the loading 
process would be joined together, at their top ends, by stout wires. 
When a suitable point had been reached in discharge, winch power 
would be employed on the connecting wires to draw the baulks 
together and it is hoped that a good fall of sugar would result. A 
proposal explored by the Port of London Authority concerned the 
fragmentation of caked sugar by explosive cartridges, but this was 
not satisfactory to the refinery experts. The suggestion has also 
been made that caked and hard sugar could often be broken down 
by the vibration of the ship’s hold. So far as is known, this 
method has not yet been tried, although unsuccessful experiments 
have been made using a vibrator on the sugar itself. However, 
as already stated, the main hopes of solving the problem of caked 
sugar revolve round the study of the conditions which cause it. 


Trimming Machines. 

Experiments with trimming machines have been interesting and 
instructive. In the earliest shipments it was obvious that manual 
trimming was not going to be adequate. It was work which might 
be done at 5 tons to perhaps 15 tons per gang per hour but its 
speed varied tremendously according to working conditions. A 
speed of at least 50 tons per hour was needed and there were no 


trimming machines made especially for bulk sugar. Thi first 
appliances tried therefore were some of those made for civil ongi. 
neering work such as site clearance and building constructioi , the 
mechanical diggers, shovels, loaders and dozers. 

Any of these machines, to be of use, had to fulfil three impx “tant 
conditions. They had to be light enough to lift aboard, | avy 
enough for their wheels or tracks to gain effective adhesion 0: the 
ceiling or ’tween deck, and manoeuvrable enough for speedy \ ork, 
Once they were aboard and working, much care had to be . xer- 
cised to avoid damage to the ship. Caterpillar tracks can dat iage 
hold ceilings and ’tween deck fittings; buckets and scoops can -\ieer 
off bolt heads. These were important matters, particularly |var- 
ing in mind that the use of grabs also carries with it a heavy risk 
of damage to the vessel. 

Some of the machines which early proved of use were the dozers 
—bulldozers, calfdozers and angle-dozers. An example of thiese 
is the Bristol 20 Angle-dozer, a light petrol- or kerosene-driven 
machine weighing 2 tons 5 cwts., having a narrow gauge track of 


Demonstrating ability of British Angle Dozer to work round and 

between vent shafts, samson posts etc. in clearing ’tweendeck areas 

for grabs in main hold. Note also ability to lift material over 
comings. 


zg}-in. and a 5-ft. steel blade, which can be angled from the 
operator’s seat and can be raised while the machine is in motion. 
A larger model has a 44-in. gauge track and a 6-ft. blade and weighs 
2 tons 7 cwts. Both machines were successful in trimming sugar 
from ’tween deck to lower hold at speeds of up to 50 tons per hour, 
but the larger machine had restricted use. On the ceiling of the 
ship, a disadvantage of both machines is that, although they are 
reversible, they have to turn round in the process of trimming, an 
operation which takes time and thus reduces the tonnage handled 
per hour. A longer blade on the angle-dozer can under-cut a cliff 
—and under-cutting is obviously a good method of dealing with 
obstinate sugar. Calfdozers used at Liverpool have been fitted 
with a specially wide flat blade, hinged in the middle so that the 
two halves can be adjusted independently to any angle. They 
successfully cut sideways into heights of sugar. 

The conventional mechanical scoops and bucket ioaders have also 
been found useful but with these, perhaps even more than with 
the dozers, manoeuvrability is a vital factor. The Muir-Hill 
hydraulic loader is an example of this type of machine. Diesel- 
or petrol-driven, it is a lightweight mechanical loader normally 
used for loading sand or ballast into road conveyance. It has four 
pneumatic-tyred wheels (preferred by ships’ Chief Officers to 
tracks!) a turning circle of about 15-ft. and two speeds forward 
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The Discharge of Bulk Sugar—continued 


Muir Hill Loader working between decks in ship’s hold, discharging 
bulk sugar. 


and two reverse. Its maximum length (which varies according to 
the position of the bucket) is 1o-ft. 4-in.; its maximum height 
(bucket raised) 9-ft. 1-in.; its overall width 4-ft. 3-in. Bucket 
capacity on the standard model allows it to lift just over 5 cwts. 
of sugar. Each model, petrol and Diesel, weighs under two tons 
and is thus convenient for lifting aboard. The Muir-Hill has been 
found capable of trimming bulk sugar in *tween decks and lower 
hold at a speed of some 30/40 tons per hour and it can sometimes 
be used where a dozer cannot. 

A similar appliance which performed satisfactorily in trials is 
the Coventry Climax Diesel-powered Bulk Loader. It has heavy 
duty pneumatic tyres fitted to both front and rear wheels, simple 
car-type controls, two speeds forward and two reverse. High 
speed forward is 10.15 m.p.h.; reverse 14.7 m.p.h. The machine 
has a wheelbase of 53-in. and a turning radius of 83-in. It is 128-in. 
long, 61-in. high, and weighs 4,350 lbs. The bucket will carry 
approximately 6 cwts. of sugar. It is calculated that, in favour- 
able conditions—i.e. with a good bulk of cargo near the square of 
the hatch—this bulk loader will trim sugar at speed of 30 tons and 
more per hour. 

These ‘‘ front end ’’ loaders are certaialy efficient machines but, 
particularly in the lower hold, they must often turn completely 
round before shooting their loads. Moreover, they must sometimes 
wait for the grab to be hoisted clear. This manoeuvring and wait- 
ing uses valuable time and, in the attempt to find a machine which 
could perform the operation more simply, attention was turned to 
the overhead loader. 

Trials have been made with the Merton Overhead Loader and 
may be made shortly with the Eimco Rocker Shovel. The stan- 


Close-up view of the Merton Overhead Loader. 


dard model of the Merton was not completely suitable for work 
on sugar in a ship’s hold, although trimming speeds of around 
50 tons per hour were achieved when work was proceeding near 
the square of the hatch. On this machine the bucket, after load- 
ing, automatically traverses the superstructure along a track and 
is then tipped in the rear. Whilst this operation is taking place, 
the machine can reverse, thus permitting the load to be deposited 
at a considerable distance from the digging point with little loss 
of time. The bucket can dig at various angles but is, of course, 
held vertical between loading and discharge. A new model, modi- 
fied so as to be specially suitable for bulk cargo handling, is in 
course of construction. The modifications include a redesigned 
bucket of Io cwts. capacity and fitted with teeth; a safety glass 
window in the superstructure for the benefit of the operator; heavy 
duty, water ballasted tyres—to ensure maximum tractive effort: 
improved sicermg to ensure minimum turning radius; electric road 
lighting and horn; and the provision of siinging eyes (4-point sus- 
pension) on the chassis. Its working speed for bulk sugar is 
estimated at some 70 tons per hour, whilst operating near the 
square of the hatch but decreasing, of course, as the distance to be 
traversed increases. 

The “‘ Eimco,’’ a machine of American manufacture, is also an 
intriguing proposition as a sugar trimming appliance. Powered by 
either a Diesel or electric motor, it is a crawler-mounted rock loader 
with low head-room requirement—(8-ft. 6-in.)—being normally 
supplied for underground working. Rubber track pads could be 
fitted if expedient. It has five speeds forward and one reverse, 
and the manufacturers claim an operating speed at 4 to 5 bucket- 
loads per minute. A bucket for bulk sugar might be of ? cu. yard 
capacity (about 13 cwt.) and, at the speed of operation claimed, 
this loader should trim sugar at speeds initially of 75—100 tons 
per working hour, but decreasing as the appliance worked its way 
under deck. The machine weighs, however. 15,000 lbs. and to 
lift it aboard would sometimes create difficulty. 

All the trimming machines so far mentioned have to push or 
carry their loads to the square of the hatch at some time during 
discharge. Moreover, before they can commence work, they re- 
quire clear floor space on which to operate. The standard Merton, 
for instance, wants 17/20 square feet and is thus more suitable for 
work in the lower hold. Carrying or pushing loads takes time and, 
apart from suction plant and conveyors, the only way to save some 
of this time would be to throw the sugar into the square mechani- 
cally. The Sinden thrower is an ejector machine which would do 
this, with a proviso. It is small, compact and electrically driven, 
the principal element being a short belt which revolves at high 
speed. The elevation of the belt can be altered, thus controlling 
the height and distance to which the sugar can be thrown. The 
distance can be 50-ft. and more. The proviso is that a suitable 
method must be found of feeding the thrower’s hopper mechani- 
cally. If this could be done, a solution of the trimming problem 
might well have been found, particularly if the feeding and throw- 
ing apparatus could be incorporated into one machine. A bucket 
elevator has been considered for this purpose but a model small 
enough to work in the hcld is deemed not to have the required 


capacity. The possibility of using the Merton Overhead Loader 


to teed a thrower is at present being considered and it is probable 
that a joint test of these two machines wiil shortly be made on a 
bulk sugar ship in the London Docks. 

Besides the potential saving in trimming time, an important 
advantage of the thrower is that the machine itself would not have 
to encroach upon the square of the hatch and would therefore not 
interrupt the working of the grab. 


Suction Plant and Conveyors. 

It is also feasible that some sort of “‘ link ’’ conveyor might 
feed the Sinden thrower but it is more likely thai if this type of 
conveyor were found useful it would be employed as a separate 
unit. The moving part of this machine is a precision bush chain 
carrying rocking or trailing flights. The commodity handled is 
drawn into the steel trunking through inlets—which can be multiple 
if required. Very little experience has yet been gained in this 
country in handling bulk sugar in this manner but, if the conveyer 
could deal with raw sugar satisfactorily and could also be ade- 
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quately fed, outputs of up to 40/50 tons per conveyor per hour 
could be expected. If three or four machines could serve each 
hold, a revolution in the method of discharging bulk sugar would 
indeed take place. 

A similar revolution could result if the present investigations 
into discharging sugar by pneumatic elevator were to bear sufficient 
fruit. The first important experiment in this country with this 
plant was made in Liverpool towards the end of last year. The 
principle of the experiment was virtually the trying out of a 
vacuum cleaner to transfer a bulk of sugar from one barge to 
another. Suction pipes, suspended from the elevator derrick arms, 
were placed on the bulk sugar, which was sucked through the 
‘““ camel,’ the intake at the end of each pipe. The sugar was in 
free running condition but it was, of course, necessary for men in 
the first lighter to trim it towards the camels. It then passed 
through the elevator’s hopper and was discharged through a single 
large pipe into the second lighter at the rate of about 50 tons per 
hour. The use of suction plant, however, affects the crystal forma- 
tion of the sugar, which in turn might make it unsuitable for the 
subsequent refining process. The refinery experts will decide—and, 
if the employment of the suction machine is permissible, even 
though it might not be effective enough to supplant the grab as 
a primary means of discharge, it could well become an anciilary 
appliance for discharging sugar inaccessible to the grab. At the 
very least, it might become a good means of “‘ clearing up.’’ A 
conventional grain machine, however, would probably not have 
the desired capacity. A suction plant for handling sugar speedily 
must be large and must have a high horse-power. 

How a suction machine would cope with caked sugar is, how- 
ever, a question which cannot be answered with much optimism. 
As a fact, a machine which is wholly satisfactory for breaking down 
cliffs of caked sugar has not yet been found, but one idea yet to 
be tried out is a front-end loader with its scoop or bucket adapted 
and inverted. A proposal which is being actively investigated 
by the Port of London Authority is to use a belt conveyor in con- 
junction with a bucket machine. The buckets on the latter would 
be inverted and would cut down the sugar on to an inclined steel 
chute, which would feed the conveyor belt. This in turn would 
deposit the sugar in the square of the hold. The conveyor would 
be mounted on a chassis, the wheels of which would be activated 
so that the appliance would tend always to move forward into the 
sugar. This composite machine would appear to be suitable for 
free running sugar—and, with caked sugar, it would not be of 
great importance if a fall of sugar took place at the cutting end 
of the appliance. 

There is need for further experiments in this field also but one 
certain fact which emerges from the investigations so far made 
into the whole question of the discharge of raw sugar in bulk is 
that each discharging agent will have to have at his disposal a 
range of wheeled or tracked mechanical appliances as well as a 
number of types of manual implements. 


The Quick Turn-round of Ships. 


It is clear then, that so far, the grab is the only appliance which 
has proved satisfactory as a primary means of discharge. It is 
equally clear that so far, every known trimming device has been 
tried—manual and mechanical—but their capacity to keep the 
grab served is frequently insufficient. Towatds the cnd of dis- 
charge, resort is often made to buckets, skips or canvas “‘ slings,”’ 
and although these means at this stage often achieve better outputs 
than grabs, they are of necessity comparatively slow. 

In ship discharge, quick turn-round is still of vital importance. 
Prior to the last war, shipowners spent some 4o per cent. of their 
outlay on ships in port; now the proportion is calculated at 50 per 
cent. to 70 per cent. and every organisation interested in the effi- 
ciency of our ports is keenly aware of the need to regain the ground 
lost. 

Prompt starts and a full working day are therefore more than 
ever desirable and to assist to achieve these, canvas hold covers 
(‘‘tents’’) are usually provided by discharging agents. These 
can be removed and replaced much more quickly than sets of 
beams and hatches, thus extending the actual working time for 
the grab and the trimmers. Should very bad weather stop the 


The Discharge of Bulk Sugar—continued 


work (bulk sugar may be discharged in ordinary falls of ra , in 
England), the “‘ tents ’’ again save useful time. 

Another means of saving time which is being explored i- the 
employment of deck hoppers when discharge is to barge. [he 
principle to be exploited here is that higher outputs result — om 
shortening the slewing motion of the crane. The difficulty - to 
build a hopper which is not too high for the grab to plumb an. at 
the same time not too low to incorporate (a) the steep-angled - des 
necessary for the sugar to flow, and (b) means to feed the s\.zar 
from the outlet of the hopper over the ship’s side into barge It 
has to be borne in mind, too, that it is not always convenvent 
during discharge—especially at a crane berth—to have to n.»ve 
barges along the ship’s side as they are filling up with cargo. 1 .us 
it is best if the angle of direction of flow of sugar from hoppe to 
barge can be varied as required. 

Time will also be saved when a technique of discharge is g ne- 
rally employed which takes into account the two somewhat 
conflicting factors connected respectively with grab operations and 
trimming machines. There is the need to keep a level bed of sugar, 
particularly for dumping grabs, whereas there is also the need 
early in discharge to clear adequate space on the hold ceiling for 
trimming machines to commence operations. 

From the foregoing it will be appreciated that opinions (and those 
expressed are, of course, the writer’s) upon how the method em- 
ployed to discharge raw sugar in bulk will develop, must be 
expressed cautiously and certainly provisionally. For one thing, 
as already emphasised, this work is still very much in the experi- 
mental stage; for another, there are several different interests 
involved, each seeing the matter from a different angle. The ship- 
owner wants his ship quickly clean and undamaged (by grab or 
trimming machine) ; the discharging agent wants good outputs but, 
to be sure of getting them, must have available a range of machines 
to cover the various circumstances with which he has to deal; the 
machine manufacturer has to provide machines which comply with 
the demands of the discharging agent for speed and efficiency of 
operation and for lightness and manceuvrability—a tall order; the 
sugar refiner wants the sugar crystals undamaged. 


The Present Picture. 


The present picture, however, is approximately this. The grab 
is the current means of discharging bulk sugar from ship. A tech- 
nique of discharge, which entails co-ordinating the needs of the 
grab with those of trimming, has not yet been generally perfected. 
The grab might in due course be supplanted by suction machine 
or conveyor. Whatever the discharging appliance, however, trim- 
ming will always be necessary—certainly in general cargo vessels. 
The coadition of sugar and the construction of vessels vary so 
much that a wide range of manual implements and mechanical 
appliances must be available for trimming. The problem will be 
simplified if sugar does not arrive caked; thus the causes of caking 
are being carefully investigated. 

Only one or two machines have so far been made specially for 
trimming sugar and no universal machine for the purpose exists. 
For the time being, however, the overhead loaders are likely to be 
the speediest in lower holds and the front-end loaders and the dozers 
in ‘tween decks. The mechanical throwers have great potentialities. 
Experiments are proceeding and there is scope for striking 
developments. 


Gold Coast Railways and Harbours. 


The Governor of the Gold Coast has announced that the rail- 
ways and harbours of the Colony, which at present are owned by 
the Government and are administered by the general manager of 
railways, will some time this year be transferred to a public 
corporation. 


New Ports for Guatemala. 

With only one Caribbean port (Puerto Barrios) capable of 
handling ocean-going ships at dockside, Guatemala is planning 
the construction of two more ports, at a cost of about $10 million. 
The new harbours would be built at Santo Tomas, and at the 
mouth of the Sarstoon River, on the British Honduras-Guatemala 
border. 
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Simple Earth Stability 
Investigations’ 


By J. BRINCH HANSEN. 


Introduction. 

For any structure founded on or in carth a proper design should 
include a stability investigation, i.e. an investigation of the safety 
against earth slides involving part or the whole of the structure. As 
a matter of fact, such investigations should be started as early as 
possible, because there is, of course, no sense in detailing the diffe- 
rent members of a structure until one is reasonably sure that the 
structure, as a whole, will be stable. 

The necessary basis of any stability investigation is a proper in- 
vestigation of the soil conditions, notably the shear characteristics 
of the different layers. For clay the shear strength should be 
determined, usually in the so-called undrained condition. This 
can be done in the laboratory by means of unconfined compression 
tests or triaxial tests, and at the site by means of vane tests. For 
sand the friction angle must be known, and for this purpose shear 
box tests or triaxial tests can be used in the laboratory, when care 
is taken to use samples with the same porosity as that existing 
in the ground. At the site deep-sounding cone tests can be made, 
and approximate values of the friction angle can then be found by 
means of the graph given in the author’s article in CN-Post No. 13 
(May, 1951). 


Frictionless Earth (Clay). 


In frictionless earth circles are used as rupture-lines. Fig. 1 
shows an example, in which a strip foundation on top of a clay 
slope is investigated. An arbitrary circle is chosen and the earth 
mass above this circle is considered. The moments about the 
centre of the circle are then taken 9f all forces acting upon this 
earth mass. The selfweight G of the earth (and the structure) 
gives a moment Mg, and the load P on the structure a moment 
M,. Further, the shear stresses c in the circle give a moment M., 
whereas the unknown normal stresses in the circle give no moments. 


Now the safety factor for this particular circle is defined as follows: 
Me 
n= “Mg + Mp 

Other circles are then investigated in the same way, until the 
critical circle, i.e. the one giving the smallest safety factor, has 
been located with sufficient exactness. The corresponding safety 
factor is the actual one. 

In the general case, the circle involves 3 independent variables, 
viz. its radius and the two co-ordinates of its centre. However, 
in many cases one or two points of the critical circle are fixed in 
advance, reducing the number of variables to 2 or 1. In Fig. 1, 
for instance, the critical circle must go through the lower rear edge 
of the foundation, and probably also through the toe of the slope. 
If a considerably firmer layer is present at a reasonable depth, the 
critical circle will probably have this layer as a tangent. 


*Reproduced from the November 1952 issue of C.N. Post, by kind per- 
mission of Messrs. Christiani and Nielsen, Copenhagen, Denmark. 
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In the case of a foundation on piles, such as the silo shown in 
Fig. 2, it is usually necessary to locate two different critical circles, 
viz. one going clear below the piles and one intersecting them. 
For the latter circle the stabilising effect of the intersected piles 
can be calculated by means of the method indicated by the author 
in CN-Post No. 3 (November, 1948). This method must be used 
with considerable caution, however, and the nominal safety factor, 
without regard to the piles, should never be less than 1.0. 


Cohesionless Earth (Sand). 
In earth with internal friction logarithmic spirals can be used as 
rupture-lines. Such a spiral is a curve with the polar equation: 
v tan 9 
r=rf,¢ 
and it has the property that tne radius-vector to any point makes 


J 


an angle @ with the corresponding normal. This means that in 
cohesionless earth the resulting moment about the pole, of all 
internal forces in the spiral, is zero. 

As the safety factor should be applied to tan g the investi- 
gation is not carried out with spirals corresponding to the actual 
friction angle ¢, but with spirals corresponding to a smaller angle 
defined by: 

tan 9’ = 
n 

If, for example, the actual friction angle of the soil is 35°, and 
a safety factor of 1.5 is required, then the investigation shouid be 
made with spirals corresponding to 9’ = 25°. 

It is practical to have templates of spiral corresponding to angles 
of f. inst. 15°, 20°, 25°, 30°, 35. and 4o°. 

Fig. 3 shows an example, in which an ordinary strip foundation 
in sand is investigated. A spirals corresponding to the proper angle 
g’ is selected and placed in an arbitrary position. The moments 
about the pole are then taken of all forces acting upon the earth 
mass above the spiral. When using a spiral, it is necessary to 
split up the selfweight G of the earth (and the structure) in a 
driving part G, and a stabilising part G,, A certain ratio f is 
now defined by: 


tan 9 


Mc, + Mp 


Other locations of the spiral are then investigated in the same 
way in order to find the critical spiral, i.e. the one giving tHe mini- 


Fig. 3. 
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Simple Earth Stability Investigations—continued 


mum value of f. As the safety factor n has already been intro- 
duced by using a spiral corresponding to the angle ¢’, f is not the 
safety factor. However, if the minimum value of f exceeds 1, this 
shows that the actual safety factor is greater than n. Otherwise it 
is smaller than n. 

If, in addition to the internal friction, the earth also possesses a 
certain cohesion c, this can be taken into account in the following 
way. First, c is divided by the safety factor n, giving c’ = c:n. 
This cohesion gives then a stabilising moment: 

I 
M, = —c’ (r?— r§) cot 
2 
where r, and r, are the radius-vectors to the ends of the spiral 
(r, > r,). M, should then be added to the stabilising moment 


Ga 


Effect of Water Pressures. 

In the case of hydrostatic water pressures, i.e. a horizontal water 
table, the weight of the water above the rupture-line is in equi- 
librium with the water pressures in the rupture-line. This is true 
for any shape of the rupture-line, including circles and logarithmic 
spirals. Consequently, the water weights and pressures can be 


Fig. 4. ( 


oar 


completely disregarded in the stability investigation, provided that 
the buoyed specific weight of the earth is used below the water 
table. 

If the water table shows a capillary rise (in fine sand), the buoyed 
specific weight should be used also in the capillary zone, but in 
addition a surcharge should be considered, acting at the top of 
the capillary zone. This surcharge should be equal to the height 
of the capillary rise times the specific weight of the water. In clay 
the same result can be obtained in a more simple way, viz. by 
disregarding the capillary rise completely. 

In the case of hydrodynamic water pressures, i.e. moving ground 
water, it is usually necessary to first work out a flow net, deter- 
mining the water pressure at any point. The stability investigation 
must then include the water pressures in the rupture-line, as well 
as the water weights above this line. However, this is consider- 
ably more complicated than the simple stability investigations 
dealt with in the present article. 


Stratified Earth. 

The methods described above, in which the unknown stresses 
in the rupture-line do not enter into the calculations, can be used 
in combination with one smooth rupture-line, provided that the 
friction angle is constant. 

When the earth consists of layers with different friction angles 
the method must be modified, which can be done in different 
way. Usually a circle is used as rupture-line, but in that case 
additional, more or less arbitrary assumptions must be made. 
Examples of such methods are the “‘method of the friction circle’’ 
and the ‘‘method of slices.”’ 

However, the author prefers the following method, which is 
simpler and requires no additional assumptions. The principle 
is to use a rupture-line composed of different spirals (or circles), 
each corresponding to the friction angle of the layer in question, 


but all having the same pole (or centre). By taking the mom -nts 
about this common pole, all unknown stresses are eliminate: as 
usual. 

Fig. 4 shows, as an example, a quay, the piles of which are 
driven into the natural clay bottom, whereas it is backfilled ‘ith 
sand. The rupture-line consists of a circle in the clay an! a 
logarithmic spiral in the sand. The latter corresponds to the ‘ric- 
tion angle ¢’, and in the former the shear stress c’ is assui.ed 
to act, whereby the safety factor n has already been introduced. 
The critical rupture-line must then be found by trial as the one 
giving the minimum value of: 

Mot M 
M,, + Mp 

For earth masses under the water table the buoyed specific 
weights shoyld be used. M, is the moment of the shear stresses 
c’ in the circle, and Mp is the moment of the exterior forces (such 
as a surcharge P and bollard pull B.). 

lf the minimum value of f is found to exceed 1, the actual safety 
factor is greater than n. Otherwise it is smaller than n. 

The critical rupture-line shown in Fig. 4 goes clear under the 
piles of the quay. In some cases it may be necessary to investi- 
gate also rupture-lines intersecting the piles proper but going 
under the sheet wall. The stabilising effect of the piles (in clay) 
can then be found as mentioned previously. 


Combating the Rat Menace 


A new method of killing rats in America has made successful 
use of the application of ‘‘ dry ice’’ in buildings. Dry ice is a 
form of carbon dioxide poison, liquified under pressure and crystal- 
lised. It gives off a 20% carbon dioxide concentration which 
saturates the air and kills all vermin — and any human beings 
nearby who are not using oxygen masks with an oxygen canister. 
The rats are suffocated by the gas filtering down their burrows and 
forcing them to the surface into the concentration. The dry ice 
leaves no poisonous residue on the building or its contents after- 
wards, and beyond the normal change of air by ventilation, no 
cleaning operations are required. The building is first emptied of 
any foodstuffs, and is sealed by closing all doors, windows and air 
ducting. The dry ice is broken into pieces the size of marbles, and 
a fan may be used for greater distribution. It takes these small 
pieces only ten minutes to sublimate, but larger blocks would take 
too long. Saturation of the air with carbon dioxide must be main- 
tained for 12 minutes to be effective. It may also be used down 
burrows like any other gas. 

In a special study of rat and mouse-borne typhus by the Public 
Health Department of the American State of Georgia, the common 
brown Norway or ground rat was found to make a large scale in- 
vasion of the territory of the black roof or ship rat. This has been 
recently studied in a six-years’ trapping campaign in_ three 
counties to learn more about rat distribution; in that time, brown 
rats advanced by 20 miles and overran about 1,000 square miles of 
new territory. In some areas the two species of rat existed together 
in the same area for long periods of time, provided there were 
sufficient tall buildings for the black rats to occupy the upper 
storeys and the brown rats the ground floors and basements. The 
conquest by brown rats took place in the part of Georgia without 
tall buildings. The larger brown rat is able to dominate the terri- 
tory and food supply of the less competitive black rat. 

A study of the breeding habits of black rats was recently made 
at Oxford from 5,500 London dock and Cyprus country specimens. 
The peak breeding is in September, and from November to March 
is the minimum period; there is an average of just over six young 
per female, the number of young being in relation to the weight 
of the female rats. The heaviest females have the most young, 
but about 25% of the embrvoes do not survive. Climatic diffe- 
rences have little effect on the breeding season (except in open 
country) which varies with environment and other factors, but 
both brown rats and black rats will breed at a peak in winter if 
allowed protective cover in corn-ricks, warehouse merchandise or 
buildings.—E.H. 
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BELTING AND HOSE 


that can carry the load...and 
keep on carrying it 


your needs — Transmission Belts, 
Conveyor Belts, Hose — take a look at the 
Goodyear range. Built with the accumulated 
knowledge of over 50 years’ pioneer research and 
practical engineering, Goodyear Industrial Rubber 
Products are specifically designed for the exacting 
demands of present-day industry. They are 
stronger, more resilient and less likely to fail under 
abrasion, weathering and heavy loads. They give 
longer wear, more dependable service, and keep 
your operating costs to a minimum. 


Goodyear Conveyor Belts 


The “ Stacker ” belt illustrated here is designed for 
installations which handle highly abrasive materials. Its 
tough resilient cover “‘ gives” under impact and resists 
cutting. High grade bonding between the plies prevents 
separation under severe flexing. It is proofed against the 
ruining effects of mildew. 


Endless Cord Transmission Belts 


Specifically built for modern high-speed, small- 
pulley machinery, Goodyear Endless Cord Transmission 
Belts incorporate a patent balanced construction of load- 
carrying cords. Their H.P. capacity is 334°, greater than 
ordinary belts of equivalent thickness; they are genuinely 
endless; and have an unusual degree of flexibility which 
gives a firm grip on small pulleys at high speeds. 


Wrapped Ply Hose 


This Goodyear Hose is built from high-grade 
rubber tube wrapped in tough rubberized fabric for 
greater strength. A protective cover of bruise- and 
abrasion-resisting rubber assures lasting wear. And 
scientific arrangement of the fabric plies minimizes 
kinking. Intended for general service, this wrapped ply 
hose gives long life under the most arduous conditions. 
It is typical of the several styles of Goodyear hose built 
for delivery of air, water, steam, chemicals, foods, paint, 
solvents or petroleum products. 


INDUSTRIAL RUBBER PRODUCTS 


TRANSMISSION BELTING - V'BELTS - CONVEYOR BELTING - INDUSTRIAL HOSE 
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meet 
Portapal— 
4 it takes a load 
off my hands! 
= Accurate control in confined spaces 
Smooth, direct-control steering 
lightweight 
: Forks operated by 


powerful link mechanism 


.. . It will start you thinking! The PORTAPAL is the most 


easily handled pallet truck you can find anywhere today. Even 


in a gangway no wider than its own length, it will operate with 
easc—fully laden, too! The PORTAPAL meets the great demand 


Castle Bromwich 
Stand Outdoor 1356 


STACATRUO 
engineering and metal fabrication, and—like all |.T.D. mechanical 


Acrotift | GORTAPRY | 


handling aids—it is built to give years of service. Capacities are l i 
20 cwt. (Model 20 HOP) and 40 cwt. (Model 40 HOP). with Austin Crompton Elecre Ld 


Why not send for full details ? BRITAIN’S BEST MOBILE MATERIALS HANDLING SYSTEM 


for a pallet transporter in instances where a driver-seated fork 
truck cannot be economically operated. It’s a remarkably 


robust little machine, completely up to date in design, hydraulic 
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LAND RECLAMATION FOR INDUSTRY 


Another large contract recently completed by this Company was the reclamation of marshes 
on the Isle of Grain alongside the River Medway on behalf of the Anglo-lranian Oil 
Company Ltd. (in conjunction with Messrs. Mears Bros. (Contractors) Ltd.). Over 900,000 
cubic yards of sand were dredged and pumped ashore on to the marshes at the site of 
the new Kent Oil Refinery. 


Invitations to tender for similar dredging and reclamation works, in any part of the world 
will receive our promot attention. 


On Admiralty, Crown Agents for the Colonies, War Office, Air Ministry and Ministry of Works Lists. 


9, NEW CONDUIT STREET °* KING’S LYNN * NORFOLK 


TELEPHONE: KING’S LYNN 3434 & 5 TELEGRAMS : DEDECO, LYNN 
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~ MOST HARDWOODS 
ARE LICENCE FREE— 


4SSUED BY THE TIMBER DEVELOPMENT ASSOCIATION - 21 COLLEGE HILL - LONDON + EC4 AND BRANCHES THROUGHOUT THE COUNTRY 
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Structural Timber for Dock Work 


By R. P. WOODS, 


B.A.For. (Cantab.) 


Chief Scientific Officer, Timber Development Association. 


throughout all the seasons, and is only a facet of the cycle 

of world forces.’’ This statement is made by R. R. 

Miniken in his admirable book ‘‘ Coast Erosion and Pro- 
tection,’” and should be remembered: when viewing the events of 
recent months. The recent disaster has shown that the forces of 
Nature are so unpredictable that all the available modern materials 
and equipment can be set at nought when certain effects coincide 
and are aggravated by abnormal conditions. 

The whole problem of coast protection has been receiving atten- 
tion for centuries, but rarely reaches public notice unless accom- 
panied by loss of life and damage to property. It has been tackled 
by Loca] Authorities, Catchment and River Boards, solely in the 
light of local conditions and requirements, to the best of their 
abilities, since there is no theory which can govern their delibera- 
tions. This is confirmed by the Report of the Chairman of the 
Hydraulics Research Board who says ‘‘ Neither the characteristics 
of the waves nor the strength and distribution of the currents set 
up by given wind conditions can be calculated, and there is no 
theory which will allow a reliable prediction to be made of the 
destructive effects of breaking waves.’’ It is the aim of the 
Hydraulics Research Board to overcome the deficiencies in this 
respect, but it will take time owing to the magnitude and com- 
plexities of the problem. Successful practice on one stretch of 
the coast will prove valueless in another when conditions and forces 


“ C OAST erosion is a phenomenon which is continuous 


shores, sea beds, local currents, etc. In the meantime, immediate 
measures must be taken to remedy the damage caused by storms 
and defects in the existing defences. 

Many materials have been used in the protection of shores and 
beaches, such 2s stone, brick, concrete, steel, and timber. The 
chief forms of construction are walls, embankments, revetments, 
piers, jetties and groynes, and perhaps the most popular are the 
groynes and certainly the most familiar on many of our beaches 
and shores. The success of these groynes in arresting the littoral 
drift of shingle, etc., depends upon many factors such as height, 
length, orientation, etc., but for the most part timber is used for 
their construction. Mr. Miniken makes a very interesting state- 
ment, namely, ‘‘ it is worth noting that timber withstands the 
assault of wave projected shingle better than reinforced concrete.”’ 
The end of a concrete groyne erected at Shoreham, Sussex (Fig. 1) 
is shown here to illustrate this statement, although it is only fair 
to show wear and tear on a timber groyne (Fig. 2). One of the 
big features in favour of timber constiuction, which is not only 
applicable to groynes but, as has been mentioned previously, also 
to wharves and piers, is that any reconstruction or re-alignment 
can be carried out with far greater facility than with other materials. 


Timbers used for Coastal Defence Work 


A survey of coastal defences has shown a predilection for certain 
species, of which pitch pine, greenheart, elm and Douglas fir, and 
jarrah are the favourites. Their behaviour varies considerably with 
the conditions of the coast, and will be discussed later, but it must 
be remembered that they were erected from 20—40 years ago when 
there were practically no supply difficulties. The situation to-day 
has changed enormously, and the question of supplies must receive 
very careful thought when new projects are considered. 


Other timbers reported as being used for piles were larch, turpen- 
tine, European whitewood, brush box, blue gum, pyinkado and 
trelwood. Certain of these timbers are surprising, but circum- 
stances alter cases as is well known. Walings again show a 
diferent picture in the use of species, and given in order of 
superiority as for piles, Douglas fir, pitch pine, elm, oak, jarrah. 
European whitewood and greenheart were most frequently used, 
flowed by brush box, redwood, larch, beech, American rock elm 


and karri. When the sizes are discussed the reascns for some of 
these choices will be obvious. 

Again this does not exhaust the possible timbers available for this 
purpose, but they may not be immediately obtainable. If, how- 
ever, the importer knows of the special dimensions there is every 
chance that the timbers can be imported direct from the countries of 
origin. 

Since the monetary situation is of importance, it is proposed to 
divide the world into the seft and hard currency areas listing timbers 
from each which have the reputation of being suitable for piling 
The majority are hardwoods, since there are few softwoods growing 
in the tropics, and those that do are not suitable for this category 
of work. Taking the largest area, namely:— 


are varied by the configuration of the coast and nature of the | 


Fig. 1 (left) Close up of Reinforced 
Concrete Groyne, seaward end. Fig. 
2 (right) Close up of Pile showing 
abrasion, note how knots resist this. 


West Africa, the following timbers are suitable for heavy con- 
structional purposes: ekki, afzelia, okan, niove, limbali, 
mukulungu, opepe and tali. Iroko has been omitted due to its 
greater liking for other purposes, and also for its cost. 

East Africa, generally speaking, has few large trees sufficient to 
meet the sizes and lengths required. 

Australia produces many fine timbers for piling, but internal de- 
mand is of a fairly high order, thus leaving little for export. The 
following umbers have al! proved suitable for piles : turpentine, 
tallow-wood, ironbark, grey box, jarrah, yellow and white stringy 
bark, brush box, Southern blue gum, grey gum and satinay. 

North Borneo has one timber which ts fairly well known, namely 
belian/billian, and this is proving highly resistant te Teredo. Other 
timbers are listed as being suitable for piles, namely bangkwang, 
bangkita, bawang hutan, beus, dungun, melapi, obah, putut/ 
pototan, resak batu and tampaluan. These are vernacular names, 
and it would be advisable to query the supply position with the 
resident Conservator of Forests. 
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Structural Timber for Dock W. continued 


Malaya quotes balan, chengal, giam, resak, teruntum and 
kandis, but providing resistance to Teredo is not required, and 
that abrasion is not too heavy, then keruing and also some of the 
heavy grade merantis could well be used. 

Burma produces a highly resistant timber, namely pyinkado; 
thitka ingyin and pinlekanazo are also suitable for this work. Resis- 
tance to abrasion is one of the first considerations, and where decay 
or marine pests are present such as in wave screens, revetments, 
pocket sections and spur sections, then the use of pressure treated 
timber will minimise trouble from these sources. 

South America produces the two well-known piling timbers, 
greenheart and angelique or basra locus, as it is also known when 
emanating from Dutch Guiana where the best quality grows. 
Other timbers are also suitable for piling purposes, etc., such 
as black kakeralli, determa/wane, guayacan, piquia, tatajuba and 


Fig. 3. Groyne showing the heavy abrasion caused by shingle. 


tauary. There are many other timbers from this part of the world 
but for the moment they come under the hard currency area 
and as such may be difficult to obtain. Pitch pine, as has been 
mentioned, is generally conceded to be one of the most suitable, 
but again the monetary condition enters into the supply question 
as does licensing. Honduras pitch pine, which is as strong as the 
long leaf pitch pine, could be a suitable substitute. The tree does 
not grow to a large size, but for the normal requirements of groynes, 
etc., it is worth considering. It is interesting to note that the supply 
position of greenheart has improved considerably of late. 


Sizes and Specifications of Timber 


As is to be expected, due to the varying conditions of the coast, 
there is a considerable variation in the size of timbers required, but 
from 50 Authorities 12 reported the size g-in. x 9-in. x 10-ft.—18-ft., 
followed by nine who used 12-in. x 12-in. x 25-ft.—4o-ft. Other 
popular sizes were Io-in. x 10-in. and 14-in. x 14-in., or 8-in. x 
8-in. and 6-in. x 6-in., with lengths from 10-ft.—16-ft. | Walings 
Were 3-in. x g-in. and 6-in. x 12-in., followed by 6-in. x g-in. with 
the largest mentioned being g-in. x 10-in. There was a wide 
variety of sizes ranging down to 2-in. x 7-in., and lengths showed 
an interesting variation 8-ft.—30-ft. with several intermediate 


Softwood timbers should 
be pressure treated with a preservative in such situations. 


Fig. 4. Wavebreak on Shoreham Beach. 


lengths also being recorded. The requirements for a 255-ft. long 
groyne which will indicate the sizes and quantity of timber needed 
are as follows: 52 piles g-in. x g-in. x 10-ft.—14-ft.; 280-ft. run of 
6-in. x g-in. walings 17-ft. and up; 1300-ft. run of 3-in. x 9-in. 
planking in 15-ft. and 20-ft. lengths. Whilst this specification may 
not be applicable for every coast, it is fairly exacting as regards to 
lengths; and results in either increased costs or, alternatively, diffi- 
culty in obtaining supplies. 

Whilst it is true to say that timber is an inexhaustible crop, 
thought must be given to the fact that it takes time to grow, and 
when one considers that those favoured timbers were from 100-200 
years old at the time of felling, sufficient time has not elapsed 
for the young crop coming up to reach the same maturity. Heavy 
cutting of the old trees has reduced the amount of large sizes avail- 
able, and has resulted in a search for alternative timbers. 

The above statement must be remembered when it comes to 
ordering new timbers, and specifications which were suitable in 
those days could well be revised in the light of the supply situation 
to-day. The writer has recently seen a specification which called 
for g-in. x g-in. English oak free from sap. The recent war period 
has resulted in heavy cutting of our woodlands, and to mect a 
specification of this nature would require very careful selection and 
much searching. Another point to remember is that there 1s always 
a big demand for prime quality English oak in the joinery and 
furniture world and such timber comrfiands a high price. What 
are the objections to sap in the construction of groynes? We know 
that it is weaker, more prone to decay and abrasion, but if the 
piles or walings are oriented in such a manner that the heart face 
is exposed to the greatest wear, and that the amount of sap is 
limited to say one face, or two corners, then it opens up a wider 
range of material to supply this market. Another point is ‘‘ free- 
dom from knots ’’—this is not consistently specified, but there are 
still many to-day who specify such. Obervation will show how 
knots resist abrasion, and will stand out proud of the eroded areas 
(see Fig. 2) so that the inclusion of such material, i.e. lowering the 
grade, should be taken into consideration. 

This must not be considered as an attempt to lower the strength 
standards of such all important structures as groynes and other sea 


Fig. 5. New West Works, just south of the Dunes at Littlehampton, 
Sussex. Section F 2 and up to the 13th Greenheart King pile in 
Section G, showing Greenheart hewn rakers and gangway. 
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Structural Timber for Dock Work—continued 


defence works, but is an attempt to explain the difficulties which 
are faced by merchants who have to try and meet an order based 
on such rules, from material which is practically unobtainable in 
certain timbers. 

Methods of Preservation 

The application of a preservative, under pressure, is to be 
strongly recommended for all timbers with a low degree of natural 
durability, for situations where they will be subjected to marine 
borer attack or fungal decay. Such positions are the seaward ends 
of groynes, the landward ends, revetments, piers, jetties, wave 
breaks, etc., but it is doubtful if any benefits will accrue where 
scour is of a high order. As can be seen from the photograph 
(Fig. 3) heavy shingle wears away the timber at an alarming rate, 
and unless 100 per cent. penetration, which is only achieved with 
certain timbers, can be guaranteed, the mechanical life of the wood 
is of such short duration that the expense is not justified. In 
addition with timbers such as Douglas fir, pitch pine, redwood, etc., 
preservative penetration will only be found satisfactory where sap- 
wood is present, and it has limited penetration into the heartwood. 
The experimeats initiated by the Timber Development Association 
have shown that Teredo appear to have a fairly high toleration of 
pollution, that is if the concentration of the preservative has de- 
teriorated due to leaching, attack slowly commences. Limnoria, 
which is more prevalent than Teredo in the waters around the 
coast, shows similar resistance. In this respect the presence of 
bark appears to be worthy of consideration as a protection against 
this pest. Evidence is available to confirm this point. On the 
choice of preservative the British Wood Preserving Association 
should be consulted. 

Specifications requiring large sizes and long lengths limit the 
selection of timbers obtainable, but from the data available, and 
if consideration is given to the possible lowering of the grade, there 
should be little difficulty in meeting the requirements for sea de- 
fences. The disadvantages of timber are more than outweighed 
by the advantages, as have been mentioned. 


Correspondence 


To the Editor of The Dock and Harbour Authority. 


Dear Sir, 
Meteorological Surges in the North Sea 

With reference to the valuable editorial on sea defence and floods 
in the February issue of your journal, I think most practical Con- 
servancy Officers and Engineers must endorse your suggestion that 
the sea defence of the sea coasts of Great Britain must necessarily 
be organised and financed on a national basis. The co-ordination 
of meteorological and tidal research should surely be a first priority. 

Surely a central ‘‘ Tide-Met.’’ bureau should be inaugurated and 
made responsible for co-ordinating the various branches of science 
and research covering this field, and also for giving intimate execu- 
tive direction and authoritative advice. In view of the present 
advances in our knowledge of the mechamism of meteorological 
surges and the ability to predict them, given the meteorological 
data, particularly in the North Sea area, it is remarkable that such 
vital matters should still be left to the judgment of various loosely 
connected groups without the advantage of a clear over-all picture 
of the situation. The remarkable resource shown by these groups 
in the recent floods is indeed worthy of mcre accurately co-ordinated 
intelligence. 

It is very clear that the valuable researches of the Liverpool Tidal 
Institute have since 1828, in several valuable papers, revealed the 
fundamental cause of phenomenal North Sea surges. and the admir- 
able summary in the Admiralty Tide Tables for 1953, Preface, Page 
VIII, gives an excellent practical summary of our knowledge. Thev 
are apparently caused by a synchronous response of the 36 hour 

stationary wave ’’ period for the North Sea to alternating 
southerly and northerly winds, produced by marked low pressure 
systems, moving East-South-Eastward at a certain speed from a 
position well North-West off the Irish coasts. 

The southerly wind ahead of the depression maintaining its 
‘irection and force over an approximately 18 hour period drives 
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surface water out of the North Sea (roughly as the square of the 
velocity). Subsequently, the northerly wind ensuing in the rear of 
the depression, and increasing in velocity, builds up levels towards 

Dover in the remaining 18 hours, thus completing the natural 

period of response for the North Sea, which as stated is approxi- 

mately 36 hours. If such a stationary oscillation is imposed upon, 

and synchronises with, the times of local High Water, the total 

build-up can produce the tragic results recently observed. Whilst 

the Liverpool Tidal Institute, and other interested scientific bodies, 

have now at their disposal means for deducing probable heights of 

surges from a very close observation of absolutely up-to-date 

synoptic isobaric charts, it is clear that there may be many other 

related phenomena which can be determined only by empirical 

methods. It is surely, therefore, imperative that the nation should 

assist the Liverpool Tidal Institute, or any others charged with 

collaborating in researches, towards the end we are considering, by 

establishing, without delay, widely scattered and representative 

tide gauges over the whole North Sea coastal area, with modern 

means for the immediate and continuous communication of «ccu- 

rate readings to such a central ‘‘ Tide-Met.’’ bureau with rcspon- 

sibilities such as I have indicated above. This is weil within the 
resources of modern telecommunication devices and methods. 

Whatever may be the electronic methods for mathematical sum- 
mation and prediction now in employment, or under consideration, 
it is certain that the premises, or arguments, upon which such 
computations may be based, must at this stage be inadequate to 
cover all the variables involved in nature. Is it not, therefore, 
most essential that the readings of such widely scattered, suitably 
sited, and instantly available, tide gauges as I have mentioned 
should be provided for the detailed and systematic correction and 
supplementing of the main predictions? If this is a true estimate 
of the facts and requirements, clearly no cost should be spared in 
providing this facility as soon as possible, even in the interests of 
further research. 

When all this has been done it would also appear that apart from 
the application of this intelligence to planning emergency engincer- 
ing works at vulnerable coastal areas to protect property and land, 
there is a further requirement for the anticipation by such means 
of rescue precautions, specified at several degrees of readiness, 
which should, ideally, be organised at high levels, and in a unified 
manner, possibily by the Services, for the saving of life by accurate 
and local warning systems, the prior dropping of buoyant devices, 
and disposition of amphibious craft. 

We may well hope that such a phenomenal surge as we have 
recently seen in the North Sea may not occur again perhaps for 
centuries, but the application of the fruits of scientific research, 
and our increase in knowledge, cannot be disregarded by any 
civilised community. 

It is accordingly to be hoped, and expected, that the financing 
of British tidal research, and the provision of devices for the 
accurate field measurements of related hydraulic data for their 
analyses and prognosis, should be given the priority with which 
the receni tragic events have surely invested them. 

It would appear that the establishment of such a bureau as 1 
have suggested would be valuable for extending the researches to 
the English Channel areas, and elsewhere to the end that the incre- 
ment of meteorological perturbation should be given daily and thus 
not take any Authority by surprise. : 

Yours faithfully, 
Hydrographic Department, 
Southampton Harbour Board. 
6th March, 1953. 


D. H. MACMILLAN, 
Commander, R.N.R. 


Proposed Improvements at the Port of Tanga. 

The East African Railways and Harbours have announced plans 
to develop the port of Tanga. A new lighterage quay, 700-ft. 
in length, is to be built, and, on completion, the existing lighter- 
age quay is to be reconstructed by providing a new wharf wall. 
The new 700-ft. quay will be equipped with one 20-ton and six 
5-ton cranes, and the reconstructed wharf will also be re-equipped. 
Work is scheduled to commence this year, and it is estimated that 
the whole project will be completed by the middle of 1955, when 
the port will be capable of handling up to 700,000 tons of cargo 
per annum, compared with the present capacity of 260,000 tons of 


cargo. 
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View of completed mole, or breakwater, and quay walls, St. Galini Harbour. 


Port of St. Galini 


A New Harbour on ihe Southern Coast of Crete 


By C. CONSTANTINOU, Civil Engineer, General Director of ‘‘Archimidis ’’ Contracting Company, Athens. 


in the middle of the Eastern Mediterranean, halfway 
between the Greek mainland and North Africa, and until 
recently, it had no harbour on its Southern coast. 

The Hellenic Government, convinced of the necessity of con- 
structing a harbour on this coast, in common with the representa- 
tives in Greece of the Mutual Security Agency, decided to build a 
harbour at the western end of the Messara plain, the large central 
plain of Crete, near the village of Aghia Galini which is connected 
to the largest city of the island—Heracleion, with a regular high- 
way, about 80 kilometres long. 

The fact that such a harbour had not previously been constructed 
was obviously due to the high cost involved by the technical diffi- 
culties which are met with on the southern coast of the island, 
which faces the open sea and is subject to continuous heavy wave 
action during almost all the seasons of the year. Even during the 
four months of summer when the northern winds are prevailing, an 
extremely annoying pattern of reverse oscillatory waves is preva- 
lent, which hinders construction operations and is dangerous to the 
necessary construction floating plant. 

The above reasons explain the fact that after a contract for the 
construction of this harbour had been awarded to a contracting 
company, the contractor executed only a certain number of precast 
blocks on the ground before work was discontinued and the contract 
later dissolved. 

On account of the importance of the job, the Greek Authorities 
decided to let another contract for the work, with construction 
commencing in May, 1952, and fixed as the time-limit 122 days, 
in order to take full advantage of the summer four-month period 
which provides relatively the best weather and sea conditions. The 
main object of the work was the construction of 145 metres of 
breakwater, and quay walls of a total length of 130 metres as wel? 
as of certain secondary works, among which was the construction 
of protection work and the diversion, north-east of the breakwater, 
of a torrent that used to have its outlet in the middle of the site of 
the proposed quaywalls. 

The problem to be faced was first to secure the necessary floating 
plant for completing the job within the time-limii, and second to 
provide some security for these floating craft, as the contiguration 
of the coast could offer no shelter for that purpose. Such security 
was indispensable because the precast blocks built by the previous 
contractor had to be hauled by sea through a shallow section where 
the reverse oscillatory waves provoked by the northern winds was 


? \ HE largest island of Greece, the island of Crete, is located 


likely to cause extremely difficult conditions for these operations. 
The ‘‘ Archimidis ’’ Contracting Co., to whom the contract was 
finally awarded, believed that under the specified conditions con- 
tract could not be performed. The only economic way of securing 
the safety of the floating equipment wou'd be to use one or two 
caissons and to sink them along the line of the breakwater on a 
length of 50—6o meters, which would be speedily filled with stone 
in order to provide an immediate protection block, behind which 
the floating craft could shelter. 

The time-limit set, however, gave no possibility of such a solu- 
tion. In trying to find a means within the time-limit set, 
‘* Archimidis ’’ Contracting Co. discovered an old concrete ship 
built in Great Britain in 1919 which was lying on a Greek coast, 
the form and dimensions of which would fit the purpose if some 
shaping and reinforcing with transverse walls and raising in height 
took place. The strengthening walls would have to be in reinforced 
concrete and the raising would be at 'east 2.80 metres in order to 
allow the necessary general depth of 8.30 metres. On account of 
the length of this ship (51 metres), it was necessary to avoid an 
uneven settlement of the foundation ground, the latter was checked 
by the contractor who ascertained that the ground was a sound 
conglomerate along the whole length of the breakwater. The fact 
that this ‘‘ caisson ’’ would be founded at a depth of g--1ro metres 
and that a very heavy protection with concrete blocks or natural 
breakwater stone would be added seawards, rendered this solution 
still more attractive. 

The Greek engineers at the head of a special Service of the Minis- 
try of Public Works, as well as the American engineers at the head 
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Port of St. Galini—continued 
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of the M.S.A. Construction Division, examined and adjudicated the 
contractors’ proposals which were submitted, and investigated the 
matter thoroughly by going to the site. They finally approved the 
solution in question, awarding the contract to the ‘* Archimidis ”’ 
Contracting Co. for the sum of £135,000, in which was included 
the purchase price of the concrete ship. 

The contractor was installed on June Ist, 1952, and immediately 
tarted the construction, levelling and preparation of the submerged 
‘ip-rap base on which the “‘ caisson ” would be founded. Simul- 
‘aneously, the concrete ship was transformed and reinforced and 
-aised in Piraeus harbour on the basis of plans prepared hurriedly 


under the directions of the Chief of Operations of the Service, Mr. 
Mentzelopoulos, and by Engineer Mr. M. Papadakis. This work 
was sublet to the N. Gavalas Contracting Company, and completed 
within three weeks. 

The concrete ship thus transformed into a caisson was towed 
from Piraeus to St. Galini within three days. It had been divided 
into 18 separate compartments and a number of valves were pro- 
vided at the bottom. Special care was taken to have these valves 
operated from the top of the caisson. Another set of valves allowed 
communication between the compartments. Through adequate 
manipulation of these valves, it was possible to sink the ship at the 
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Close-up view of completed Breakwater. 
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Port of St. Galini—continued 


The Caisson-Ship being manceuvred into position at site. 


March, 1953 


proper spot. The caisson ship was held in place by four a: chors 
at 70 metres each from the ship, and the anchorage was tig! ‘ened 
by four winches through the operation of which the ship co: \d be 
moved. In addition to the anchorage, a 450 h.p. tugboat nd a 
self-moving floating crane were standing by. In spite of all these 
precautions, the strong winds and the constant heavy wave ction 
moved the ship during the sinking operation, and 30 hours e| \psed 
before weather conditions allowed the holding of the vessel ©. the 
proper spot, so that its sinking along the line could be a com- 
plished. Sinking operations occupied three hours. As it w«; not 
certain that during these three hours weather conditions woul! not 
be changed, provision had been made for closing the outer \ Alves 
and pumping the water from the ship to the extent when its renioval 
and bringing back to the proper spot could be effected. Very 
happily this was not required. : 

For the sake of a speedy filling of the compartments with stone, 
provision had been made for using a self-prepelled lighter which 
would receive four full-loaded trucks at the shore and transport 
them to the ship for direct unloading. Unhappily, the prevailing 
wave action during these days did not allow such operation and 
an unloading ramp had to be built in a few hours on the shore in 
order to allow the direct dumping of the stone from the trucks 
into the lighter as well as into the scows hurriedly fitted for the 
purpose. The unloading of the stone had io be done by hand. 
Work was organised in three shifts and 3,000 cubic metres of stone 
was transported and placed in the caisson ship within 12 days. 

After the sinking of the caisson ship which provided an imme- 
diate safety area, the large floating plant, indispensable to the job 
were brought to the site. Among ihese were two large floating 
cranes, one of which was used for dredging an approach channel 
to the blockyard for facilitating the reaching of the blocks and their 
subsequent transportation to the spot of utilisation. These blocks 
were set on either side of the caisson ship as shown on the accom- 
panying plan. 

Great difficulty was encountered in transporting about 10,000 
cubic metres of natural breakwater stone (the average weight of 
each reaching 60 tons), which was placed seawards of the break- 
water together with about 2,000 cubic metres of precast blocks, as 
a protection. This natural breakwater stone had to be picked up 
from a distance of 2}—33 miles, west of St. Galini. In order to 
render this possible on an unprotected coast, it was very often 
necessary to clean up the bottom, along the approach to the coast, 
removing submerged rocks which either had to be lifted by the 
cranes or blasted. In spite of these difficulties, preference was 
given to a wider use of natural breakwater stone instead of con- 
crete precast blocks, because of the better interlocking and therefore 
of a more compact seaward protection. 

The whole work was completed within the time-limit set, with 
only a small delay of 23 days (due to increased work ordered by 
the Service over and above the initial estimate), i.e. the work was 
completed in 145 days. Eleven days after its completion, the 
breakwater was subjected to its first trial as a severe storm attacked 
the area. It resisted successfully and no damage was ascertained. 
It is, of course, possible that due to the fact that no time was 
allowed for the natural setting of the rip-rap, that some fissures or 
settlements will develop, as this usually happens. In this event, 
matters can best be taken care of after the winter storms have been 
experienced with the most extensive beating with waves, which 
may be expected to reach a height of five metres. 

It may be interesting to state that besides one 65 ton floating 
crane owned by the Hellenic State, the following equipment be- 
longing to the contracting company was used:— 

(a) One revolving 4o-ton floating crane, capable of operating a 
five cubic yard clamshell grab. 

(b) One self-propelled lighter equipped with a 1o-ton crane. 

(c) Two self-propelled dump-scows of 120 tons each. 

(d) One 400-ton scow. 

(e) Two tug-boats of 450 h.p. and 120 h.p. 

(f) Several small motor-boats, diving equipment and row-boats. 

The construction of this harbour within so short a time-limit 
illustrates the fact that Greece has to-day both human and mechani- 


cal equipment with which important projects can be perfectly 
handled and brought to a satisfactory conclusion. 
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BENMACDHUI 
BENVENUE 
BENCLEUCH 
BENAVON 


Clan Line 


CLAN MACTAGGART 
CLAN MACTAVISH 
CLAN SHAW 


CLAN SINCLAIR 


Ellerman Lines 


CITY OF PRETORIA 
CITY OF BRISTOL 

CITY OF PERTH 

CITY OF LIVERPOOL 
CITY OF BROOKLYN 
CITY OF PHILADELPHIA 
CITY OF COVENTRY 
CITY OF MANCHESTER 
CITY OF CHICAGO 
CITY OF OTTAWA 


BENALDER 
BENVORLICH 
BENCRUACHAN 
BENROACH 


CLAN SUTHERLAND 
CLAN MACLACHLAN 


CLAN MACLENNAN 


CITY OF BIRKENHEAD 
CITY OF BEDFORD 
CITY OF SINGAPORE 
CITY OF KARACHI 
CITY OF BRISBANE 
CITY OF NEW YORK 
CITY OF HULL 

CITY OF CARLISLE 
CITY OF LUCKNOW 
CITY OF LONDON 


Union Castle Line 


EDINBURGH CASTLE 
PRETORIA CASTLE 
BRAEMAR CASTLE 


RHODESIA CASTLE 


KENYA CASTLE 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
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“BROOMWADE” is best, Mr. Tufnell! 


Running out of puff at the fifth balloon, aren’t you Mr. Tufnell? Better consider 
your blood pressure. Take a little rest; and while you’re about it think of 
‘*BROOMWADE ” Air Compressors. Their air supply is constant. They are working 
oa successfully all over the world, Mr. Tufnell ; on hydro-electric power schemes ; on 
4 the building and repairing of ships, aircraft, automobiles; in mining, quarrying, 
roadworks ; in foundries, gasworks, oilfields . . . all over the world, Mr. Tufnell, in 


arctic climes and desert lands . . . in every sphere of industry. 


“Broomwade™ 


Air Compressors and Pneumatic Tools are used in most industries 


Send your enquiries and problems to: BROOM & WADE LTD., DEPT. 24, HIGH WYCOMBE, ENGLAND 


118.S.A.S 


Mare 
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ALWAYS INTELLIGIBLE 


CLEARCALL 


Industrial Communication System 


With “Clearcall ’’, speech can be clearly heard 


through the din of a noisy factory, or it can be 


adjusted for quiet surroundings. 


“<Clearcall”? components are of rugged industrial 


design, and will not fail in spite of dirt, damp, 


and rough usage. 


The equipment is suitable for iron and steel 


works, rolling mills, etc., paint and varnish 


factories, chemicals works. 


THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND 


Member of the AEI group of companies 
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If Coastal Defence Work 


is your job... 


you'll want your structures to be 


* MORE STABLE 
* MORE DURABLE 
* MORE ECONOMICAL 


Perhaps NEYRPIC’S new designs can help you 


DRAINED BLOCKS 
CHAMFERED BLOCKS 
FOREBREAKWATERS 


TETRAPODS 
ETC. ETC. 


SOCIETE D’EXPLOITATION DE BREVETS 
POUR TRAVAUX A LA MER 


Sotramer is the sole authorized licensor for these 
inventions ; further proof of the value and tech- 
nical assets of the NEYRPIC HYDRAULIC 
RESEARCH LABORATORY of Grenoble, one 
of the most fully equipped in the world, is given 
by these designs which were studied and perfected 
therein by a team of over 300 specialists. 


Write to SOTRAMER for full particulars :— 


Head Office .. 12 Rue d’Aguesseau, PARIS Ville 
Offices: 155 Boulevard Haussman, PARIS Ville 


Banks of NEYRPIC tetrapods protecting the 
jetty-head of Casablanca’s Roches Noires thermal 
plant sea-water intake. 


A 15 ton concrete tetrapod. 
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DREDGERS AND DREDGING PLANT 


Twin Screw Stern-Well Bucket Hopper Dredger, “ Cowpen.” 


XXVii 


Bucket Dredgers 
Suction Dredgers 
Cutter Dredgers 
Trailing Dredgers 
Reclamation Dredgers 
Grabbing Dredgers 
Hopper Barges 


Hydraulic Agitators 
Floating Pipe Lines 
Shore Discharge Pipes 
Sewage Vessels 

Pilot Vessels 

Ferry Steamers 


Floating Cranes 


London Office : 6, Bloomsbury Square, London, W.C.1 


Twin Screw Barge Loading Bucket Dredger, “ Don Federico.” 


Passenger Tenders 
Towing Vessels 
Salvage Steamers 
Cargo Vessels 
Passenger Vessels 
Barges 
Pontoons 


Spare Gear and Renewals supplied to existing Plant 


FERGUSON BROTHERS (port ciascow) Ltd. 


Shipbuilders and Engineers 


NEWARK WORKS, PORT. GLASGOW, SCOTLAND 


Telegrams : ‘‘ Dredger *’ Port Glasgow 
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Twin Screw Suction Pump Discharge Hoppers Nos. 4 and 5. 
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An important factor in securing safe and efficient operation from the many thousands of 
electrically-operated cranes which serve our docks, wharves and piers is dependable control gear 
designed to meet the specific needs of each particular type of crane. 


This is a specialised subject. IGRANIC engineers have studied it intensively and many 
hundreds of cranes throughout the world, equipped with Igranic Control Gear, demonstrate 
leading Crane makers confidence in Igranic equipment. 


IGRANIC CONTACTOR GEAR with REMOTE MASTER and INDUCTIVE TIME LIMIT CONTROL provides a 
system—WHETHER FOR D.C. or A,C. MOfORS—which ensures the greatest possible safety and, if 
required, a speed range of 20/200%. Designed for a continuous cycle of duty and over 600 
contactor operations per hour, this equipment gives you complete load control at your finger tips 
and the satisfaction of knowing that you are obtaining maximum crane performance. 


Auxiliary equipment includes various types of Brakes of which 
the latest development is an Electro-Hydraulic pattern to give 
fractional control of high speed Wharf Cranes. The latter may be 


geared for 200/400 f.p.m. and yet be capable of putting down the 
most delicate load with the aid of these brakes. 


y/ Full particulars of Igranic Crane Control Gear can be obtained 


Limit switch 


oe on application to Head Office at Bedford or from any of the 
against overhorsting Branch Offices listed below. 


vane Other Dockside equipment for which specially designed Igranic 


Control Gear is available includes Electrically-operated Moving 


Bridges, Capstans, Pumps, Compressors, Conveyors, Drag 
Scrapers and Cableways. 


Opotor "’ 


Limit switch for 


/ AC. Crane 
Protection against Hoist Panel 
overwindin 

W fj YW 


Electro- 


4 Magnetic Brake 


Bar y 
O.C. Crane Hoist 
Cam-operated Master 
4 
Wy for 30” dia. wheel NY Drum for speed control yj 


Panel. 


IGRANIC ELECTRIC CO. LTD. ueap orice & worss: BEDFORD 


EXPORT DEPT.: VICTORIA STATION HOUSE, 191 VICTORIA STREET, LONDON, S.W.1 
Cablegrams : ‘“*Igranic, London ”’ 


DISTRICT OFFICES : 
LONDON - BIRMINGHAM - BRISTOL - CARDIFF - GLASGOW - LEEDS - MANCHESTER - NEWCASTLE - SHEFFIELD 
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The Railways and Ports of Southern 


A Review 


foreword. 


ECAUSE the free flow of rail traffic 
from the Union of South Africa to 
destinations in Southern Rhodesia 
and other northern territories has at 
imes been severely restricted by the inade- 
wacy of existing railway links, it was de- 
vided by the South African Railways to 
ievote a special edition (September, 1952) 

{‘ Railway News,”’ the official publication 
f the South African Railway Administra- 
‘ion, to the difficulties associated with the 
jandling of traffic for northern destinations 
fom Union ports and other South African 
centres. 

Readers of ‘‘ The Dock and Harbour 
juthority ’’ will remember the subject of 
ansportation in Central and Southern 
Mrica has already been dealt with in past 
isues; in particular might be mentioned the 
aticle by Brigadier G. S. Brunskill, C.B.E., 
\LC., in July, 1949. In this, the desirability 
of not only considering railways but roads 
and navigable waterways was stressed. Like- 
wise, in August, 1950, an article on ‘‘ The 
Ports of Mozambique ’’ contained some in- 
teresting comments on the significance of the 
Ports of Lourenco Marques, Beira and 
Nacala and the possibilities of their railway 
communications in connection with the 
future development of the countries compris- 
ing their hinterlands. 

The following is a review of the present 
position of transport in Southern Africa, 
based to some extent upon the special edi- 
tion of ‘‘ Railway News ”’ referred to above, 
and also upon data obtained from other 
sources of information. It must be remem- 
bered that, at the present time, Railways, 
Airways and Harbours in the Union of South 
Africa are administered under one centralised 
control. 


Overloading of the Railway to the North. 


The publicity given in recent months to 
unusual congestion at Port Elizabeth Har- 
bour, and latterly at Durban, and to the 
difficulties experienced by the South African 
Railways in clearing the traffic for Southern 
Rhodesia and destinations to the north over 
the railway system of the Union, has once 
again drawn attention to one of the biggest 
bottle-necks of the railway system of 
Southern Africa, the Mafeking-Bulawayo 
line. These difficulties have been seized 
upon in certain quarters to level unwarranted 
criticism at the South African Railways, both 
in South Africa and Rhodesia, coupled with 
ademand for unrestricted road transport. 
There appears, therefore, to be an urgent 
hee’ for authoritative information on the 


gen ral subject of railway links between the 
n of South Africa and its northern neigh- 
us. 
> me statements recently made by the 
| Mister of Mines and Transport for Southern 
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Africa 


of the Present Position of Transport 


(Specially Contributed) 


Rhodesia indicate that, while the Rhodesian 
Railway Authorities felt that the Mafeking- 
Bulawayo line could carry more traffic, it 
would not be adequate for all the Rhodesian 
import traffic of the future, and consequently 
they had repeatedly asked for the capacity 
of the line to be increased. Also, it was con- 
tended that the S.A.R. had not developed 
the water resources of the line. 

Dealing with these points, the report says: 
‘““What are the facts? The railway line 
Vryburg-Mafeking-Bulawayo belongs to the 
Rhodesia Railways, but is operated by the 
South African Railways under agreement. 
One of the provisions of the contract is that 
Rhodesia Railways must provide the loco- 
motive power necessary for the clearance of 
the traffic over the section mentioned. Suffi- 
cient locomotive power has at no time been 
provided by the Rhodesia Railways, but by 
employing South African Railways’ equip- 
ment and applying South African operating 
technique it has been possible to transport 
successive increases in traffic which has been 
offering, as shown below:— 


Year ended March 31st: Tons. 
1948 220,946 
1949 390,787 
1950 491,022 
1951 643,141 
1952 794,275 


The tonnages quoted are clearances north 
from Mafeking. 


‘‘ Traffic on the section Vryburg-Mafeking 
has at no stage had to be restricted on 
account of deficiency of water supplies, or, 
as a matter of fact, for any other reason, and 
this aspect of the question does not therefore 
arise. The combined iraffic from the south 
direction, Vryburg-Mafeking, plus that from 
the Reef and other places of origin via 
Zeerust, has reached dimensions where not 
only a deficiency in locomotive power but 
also a deficiency in available water supplies 
have necessitated restrictive measures being 
adopted from time to time. Since the end of 
1950, by arrangement, 26 boreholes have 
been sunk on the Mafeking-Bulawayo sec- 
tion, eleven of which have proved suitable 
for exploitation, and all have been equipped, 
but three are giving trouble, which are en- 
gaging attention. .. . 

“Because of the deficiency of suitable 
water supplies at strategic points for engine- 
watering purposes during certain times of 
the vear, tank wagons have to be attached 
to the locomotives, displacing ordinary traf- 
fic, and on occas:ons whole water trains have 
to be run to convey water to suitable points 
for locomotive purposes. This, too, displaces 
ordinary traffic. 

““ It should be remembered that there is 
no machinery whereby discharges of cargo 
at Union ports, destined to the Rhodesias 
and Northern territories, can be reguiated, 
and this free inflow has at times caused heavy 
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accumulations at Union ports on account of 
the inability of the only line available, i.e. 
Mafeking-bulawayo, being unable, because 
of the tactors already mentioned, to carry 
the trafic that is offering. . . .”’ 

It is reported that the Minister of Trans- 
port of Southern Rhodesia has stated that 
the construction of the line from Bannock- 
burn to Guija and thence to Lourenco 
Marques in Mozambique was of first priority. 
This port was the natural outlet for the 
Transvaal, Swaziland and Southern Rhode- 
sia and was the main port of Portuguese 
Fast Africa. The Minister also said that 
Southern Rhodesia would continue, how- 
ever, to press for an improvement of the 
Mafeking-Bulawayo line. This, it should be 
noted, was in spite of the fact that the in- 
crease in traffic conveyed over that line had 
practically trebled since 1948. 

There appears to be, in some quarters, an 
opinion that the S.A. Railways should relax 
the monopoly on transport, while the present 
congestion lasts, by allowing firms to use 
their own lorries to transport their own 
goods. By so doing, it was argued, more 
trucks and engines would be released for 
carrying freight. 

The S.A. Railways, however, in reply to 
this suggestion, pointed out that the difficulty 
they had to contend with was not a shortage 
of rolling stock, but that the section of the 
line from Mafeking to Bulawayo could take 
only a maximum of nine trains per day in 
each direction. Moreover, it was reiterated 
that S.A. Railways had, at all times, indi- 
cated their readiness to transport more goods 
to the Beit Bridge railhead for conveyance 
north by road, but that the authorities in 
Rhodesia had indicated that they could not 
allow unlimited quantities of goods to go by 
road from Beit Bridge to destinations in 
Rhodesia. 

These arguments, however, do not appear 
to have silenced the critics. Although 
admitting that it was partly through the 
existing inadequacies of the Rhodesia Rail- 
ways that goods were accumulating at the 
ports, their plea is for the alleviation of the 
disadvantages suffered through rail conges- 
tion, by an increase in road transport, despite 
any temporary financial loss that the S.A. 
Railways might suffer. 


The Existing Railway System of Southern 
Africa. 

The accompanying map shows the main 
railway network of the South African Rail- 
ways and the connections with the north, 
together with distances between important 
points. The line from Mafeking to Bula- 
wayo belongs to the Southern Rhodesia Rail- 
ways, but under agreement is worked by the 
South African Railways. The line running 
northwards from Johannesburg to the Lim- 
popo terminates at Messina (Beit Bridge), 
on the border of the Union of South Africa 
and Southern Rhodesia. 

Port Elizabeth has become the traditional 
South African port for import traffic con- 
signed Southern Rhodesia and other 
northern destinations, but all Union ports 
share in this traffic to some extent. It will be 
noticed that the railway line from Port Eliza- 


Varied assortment of goods awaiting transport at Cape Town Harbour. 


beth is a fairly direct one via De Aar and 
Mafeking to Bulawayo, and that an equally 
direct line would be provided via Naauwu- 
poort, Bloemfontein, Johannesburg and Beit 
Bridge, provided the section was completed 
from the latter point to West Nicholson. 
Messina, at Beit Bridge, is already an impor- 
tant railhead and some goods are now des- 
patched north by road from this point. 
The strategic positions of the Ports of Beira 
and Lourenco Marques should be noted and 
also their railway connections, which form 
important access links with the Rhodesias. 


The Case for an Alternative Railway Route. 


The Report goes on to say: ‘‘ The South 
African Railways Administration has on 
many occasions in the past, stressed the need 
for providing an alternative rail route to the 
north and for taking all possible steps to 
increase the capacity of the Mafeking- 
Bulawayo line, which is a single track and 
has certain disadvantages such as compara- 
tively small and variable water supplies.’’ 

The restrictions imposed on the volume 
of traffic interchanged by inadequate termi- 
nal facilities have been improved. Likewise 
an improvement has been effected by the 
provision of additional locomotives. 

‘‘ The position has, however, been reached 
where the available water supplies will not 
allow of any further increase in the train 
service. . . . This shortage of water can be 
ascribed partly to drought conditions, but 
the view is held that the continued drain on 
existing sources has been in excess of the 
natural supply, which has resulted in a 
failure of some sources and diminishing 
supply in the case of others. Surveys to 
provide additional water supplies have been 
far from encouraging. . . .”’ 

‘‘ Whilst it is not contended that an im- 
provement of the water position on the 
Mafeking-Bulawayo section is impracticable, 
it is definitely the opinion of the S.A.R. that 
it can only be brought about on a long-term 


asis and then only to a limited extent. Over 
the 489 miles section, the line traverses a 
semi-arid country with limited natural water 
resources ”’ 

With ;egard to alternative methods of 
locomotion, the use of which would be, 
obviously, a solution of the water problem, 
the report states: ‘‘ Alternative methods of 
locomotion have been considered and the 
mission of railway experts sent overseas to 
study transpert conditions in Europe, 
Canada, the United States, as well as in the 
Argentine and Brazil, came to the definite 
conclusion that dieselisation is not a practi- 
cable proposition in South Africa due to the 
fact that diesel traction is vastly more expen- 
sive than steam, for fuel for the operation of 
diesel locomotives would have to be im- 
ported, whereas vast supplies of cheap coal 
are available locally for steam operation. In 
so far as South Africa is concerned, rail 
diesel traction is therefore considered quite 
uneconomical. It is true that by the use of 
steam locomotives with condensing tenders, 
it may be possible to mitigate the difficulties 
connected with water shortage, but not much 
hope can be held out that relief in the direc- 
tion indicated will be forthcoming in respect 
of the working of traffic between Mafeking 
and Bulawayo, for some time to come. 
There would, therefore, seem to be only one 
alternative to give relatively early relief and 
that is to seek another outlet for traffic 
emanating from and passing through the 
Union of South Africa for the Rhodesias.” 

Quoting figures indicating the growth of 
throuch traffic from the Union of South 
Africa to Bulawayo and beyond, conveyed 
over the Mafeking-Bulawayo rail route, from 
1943 to 1952, the Report continues: “‘ An 
analysis of this traffic shows that of the total 
of 704,275 tons conveyed during the veal 
ended March 31st, 1952, 488,487 tom 
emanated from inland stations in the Union 
84,614 tons from the port towns and 131,174 
tons ex ships. It will be seen that of the 
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total traffic conveyed by rail, only 19 per 
cent. was seaborne or imported. Of the total 
tonnage of traffic received at Bulawayo from 
south, 135,391 tons represent goods railed 
from Port Enzabeth. 

‘The import traffic for the Rhodesias 
passing through Union ports may be re- 
garded as traditional and has continued to 
flow through Union harbours for many years, 
despite the considerable rating advantages 
in tavour of the port of Beira, which have 
persisted for many years. 

‘‘ Beira is regarded as the natural port for 
South-Eastern Rhodesia, and there is no 
doubt that the vast bulk of import traffic for 
that region will continue to be dealt with at 
that port, which is more favourably stituated 
than Union ports in relation to the 
Rhodesias. 

‘A glance at the map of Southern Africa 
will show that a small gap of 105 miles be- 
tween Beit Bridge and West Nicholson has 
to be linked up to provide that alternative 
route, which between Johannesburg and 
Bulawayo will be 50 miles shorter than via 
Mafeking. The closing of this gap has been 
visualised for many years by such a body as 
the Beit Trust which, at their own expense, 
built the Beit Bridge over the Limpopo as a 
first instalment as far back as 1928-29.”’ 

The volume of traffic that would be 
diverted from the Mafeking-Bulawayo line if 
this gap were closed is a question of some 
importance. Firstly, it may be assumed that 
traffic would be transported over the route 
which is geographically more advantageous. 
In this respect the Mafeking route is more 
advantageous to Cape Town and Port Eliza- 
beth; also to East London although by only 
a few miles. On the other hand, the Beit 
Bridge route is more favourable to Durban, 


Lourenco Marques, Johannesburg and the 
Orange Free State. 

The S.A.R. are satisfied that the approach 
lines to the Beit Bridge-West Nicholson route 
would be capable of carrying the traffic that 
would be diverted to them, and the report 
sets out the advantages of the new route. 


Summary of Advantages. 

‘‘ The advantages of the bridging of the 
gap between Beit Bridge and West Nicholson 
can be summarised as under:— 

(1) The only major item of capital expendi- 
ture that would be required is that for 
the construction of the new line between 
Beit Bridge and West Nicholson. 

(2) The distance between Johannesburg and 
Bulawayo would be reduced by 50 
miles. 

(3) The port of Lourenco Marques would 

become available to both Southern and 

Northern Rhodesia, the distance being 

three miles less between Lourenco 

Marques and Bulawayo via Beit Bridge 

as compared with Bulawayo and Beira. 

Any diversion of traffic from Beira to 

Lourenco Marques for Bulawayo and 

environs and Northern Rhodesia would 

bring relief not only to the port of Beira, 
but would also relieve the section of the 
line east of Bulawayo. 

It would relieve the seriously congested 

Mafeking-Bulawayo line and provide a 

free exchange of traffic from the Union 

and Union ports to Bulawayo and en- 
virons and Northern Rhodesia. 

(6) It would be the quickest means of pro- 
viding the urgently needed relief on the 
Mafeking-Bulawayo line. 

(7) For some time to come there will be no 
need for capital expenditure in connec- 


1 


Accumulation of goods off-loaded from ships at Port Elizabeth and awaiting clearance by rail to 
northern destinations. 


tion with improvements on __ the 
Komatipoort-Zoekmakaar section. 


Support for Beit Bridge Connection. 

‘‘ The urgency of another rail link between 
the Union of South Africa and Southern 
Rhodesia to supplement the present single 
track between Mafeking and Bulawayo has 
been publicly admitted from time to time by 
transportation experts, by railway represen- 
tatives and by commerce and industry. The 
accumulation of traffic for Southern Rhode- 
sia and other northern territories at the 
harbour of Port Elizabeth and, to a lesser 
extent, at East London and Durban, is a 
direct result of the inadequacy of the existing 
rail outlets from Southern Rhodesia to the 
Indian Ocean, viz. the Mafeking-Bulawayo 
line and the Beira-Salisbury route via 
Umtah. ...” 

In this respect the closing of the Beit 
Bridge gap would afford alternative routes 
to Southern Rhodesia from Port Elizabeth, 
East London, Durban and _ Lourenco 
Marques. Thus the inference must be that 
congestion at those ports would be relieved. 

The Report continues with a statement 
contributed recently to ‘* Optima,’’ a quar- 
terly review published in Johannesburg, by 
Mr. Marshall Clark, who was formerly 
General Manager of the S.A.R. and at one 
time Secretary-General of the Central and 
Southern Africa Transport Organisation. His 
statement reads: ‘‘ It is consideration of its 
own railway revenue that has caused 
Southern Rhodesia to embark on the con- 
struction of a new railway to Lourenco 
Marques, instead of building a link—a quar- 
ter of the length—between West Nicholson 
and Beit Bridge.’’ He also compares the 
motives governing the construction of the 
former, i.e. to avoid thé Transvaal, with 
those which actuated Cecil Rhodes 50 years 
ago, when he built the Mafekin-Bulawayo 
line to avoid the Transvaal Republic. 

The statement also mentions the efforts to 
establish, some three years ago, an Inter- 
national Transport Organisation for Africa 
south of the Sahara, and the good work done 
in the technical field in respect to agreement 
concerning an international road develop- 
ment plan. He deplores the fact that the 
effort has now, however, degenerated into 
nothing but a series of disconnected con- 
ferences, and says, “‘ Surely, if international 
co-operation is possible in any field, it should 
be so in the matter of transport, which with 
the political geography of Central Africa as 
it is, must be an international matter.’’ 

Mr. Clark advocates the establishment of 
a strong and permanent international orga- 
nisation, to co-ordinate existing and future 
transport facilities. Such an organisation 
should undoubtedly have wide terms of re- 
ference and be free to consider economic 
problems uninfluenced by political conside- 
rations. For such an organisation to be suc- 
cessful in attaining the object of developing 
the transport and ports of Southern Africa 
internationally, however, it is apparent that 
it must be able to sponsor full and frank 
discussions of all problems. 

As regards the present port and harbour 
facilities, it is stated in respect of Port Eliza- 
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beth that they are equal to handling the pre- 
sent large tonnages, which are six times the 
tonnage which entered the port six years 
ago, and that congestion is due entirely to 
the inadequacy of the Mafeking-Bulawayo 
line. It is also pointed out that as a result 
of delays to shipping at Beira, cargoes des- 
tined for Rhodesia were diverted from that 
port for discharge at Union ports. 

The Report goes on to mention the various 
ways in which congestion and transport 
problems had been, to some extent, alle- 
viated by the two railways, for example, new 
shed accommodation outside the docks, 
allocation of truckage according to priority 
of goods, restriction of movement of certain 
commodities, the routing via Beit Bridge of 
motor vehicles from South African ports for 
Northern Rhodesia. 

Views of Rhodesian Railway Users. 

Users of the Rhodesian Railway were 
much concerned that, owing to shed conges- 
tion at the ports, the S.A.R. might re-impose 
special storage and handling charges for 
which they had legal authority. Alterna- 
tively, that they might remove goods from 
Port Elizabeth and dump them in the open 
at Mafeking. 

The Report quotes an address to the 
Rhodesian National Affairs Association at 
Bulawayo given in September, 1951, by Sir 
Arthur Griffin, General Manager of the 
Rhodesian Railways. This sums up the 
view of the Rhodesian authorities upon the 
closing of the Beit Bridge-West Nicholson 
gap, and, judging from the reported speech, 
appears to be governed entirely by the 
economics of the traffic situation which 
would arise if this length of line were built. 
The effect would be to divert some overseas 
imports from the Mafeking line to Beit 
Bndge connection and the more serious 
diversion to the new line of Union traffic 
from its great industrial areas. The loss of 
revenue (i.e. to the Rhodesia Railways) was 
estimated at three-quarters of a million 
pounds per annum, which would accrue to 
the S.A.R. 

That benefit to transport and trade gene- 
rally would be gained by completing the Beit 
Bridge link in communications can hardly 
be doubted, notwithstanding the possibility 
that other lines of railway may also be 
needed. A glance at the map indicates how 
logical is the proposal geographically, and 
it surely is within the compass and ingenuity 
of the two railways and countries concerned 
to evolve a working agreement in respect of 
running charges, division of revenues and so 
on. 


Other Suggested Ports and Railways. 

In regard to other links in the chains of 
transportation in Southern Africa, the neces- 
sity of additional ports has been brought 
forward from time to time. For example, 
to serve the Rhodesias, repeated references 
have been made in the past to a new port at 
Tiger Bay on the west coast. However, it 
now appears to be recognised that the logi- 
cal ports for the Rhodesias are on the east 
coast for, as we have seen, prominence has 
been given to the rail link schemes aimed at 
Beira and Lourenco Marques, while further 


Heavy loads being handled at the Port of Durban. 


north, the new port of Nacala offers pros- 
pects of a link-up with the railway line into 
Nyasaland. 

As far as future ports for the Union of 
South Africa are concerned, the potentiali- 
ties of Sordwana Bay and Kosi Bay have 
again received scme publicity. Dr. Malan’s 
visit to the former, in August last, has 
aroused considerable interest in the Union, 
for the need for an additional harbour on the 
east coast, with accompanying railway con- 

ections, to develop the coal deposits of the 
Eastern Transvaal has been recognised for 
some years past. Hitherto, however, the 
difficulty has been that traffic offering would 
be in one direction only, i.e. coastwards (ex- 
port coal), but now that energetic steps are 
being taken to develop the extensive and 
productive area irrigated by the Pongola 
River, there is a probability that the demand 
for imported goods will increase. 

While this proposition finds favour in 
many circles, there are some authorities who 
only regard it as a possible long term policy. 
They stress that, with the prevailing capital 
shortage, it would be wrong to spend vast 
sums of money on a new project, which in 
any case would take years to complete, 
when the capacity and efficiency of the port 
of Durban could be improved much quickly 
of Durban could be improved much more 
quickly and at less cost. 


Suggested De-centralisation of Transport 
Administration. 


Contemporarily with the foregoing there 
have been trends among port users which 
may have considerable significance. At the 
end of October last, the Association of 
Chambers of Commerce of the Union, at 


their annual congress, adopted an im, >rtant 
resolution to the effect that member were 
of the opinion that the size of the L aion’s 
transport undertaking had reached a stage 
where there is excessive concentratiin of 
management of a wide and often coni icting 
diversity of interest and claims. They urged 
therefore that the three services, Air, Rail- 
ways and Harbours should be split inio in- 
dependent groups, each with a separate staff 
and financial organisation under the man- 
agement of a Deputy General Manager. but 
also under the co-ordinating control of a 
General Manager of Transport. 

The resolution was put to the congress for 
the Durban Chamber of Commerce by Mr. 
R. R. Butcher, who drew attention to the 
fact that abroad it was the exception for 
harbours and airways to be administered as 
part of a railway organisation. He said that 
“‘ Turning first to Britain, we find that the 
great ports of Liverpool, Birkenhead, Bris- 
tol, Glasgow, Swansea and London are all 
administered by independent port authori- 
ties. In the United States we find that there 
has been a marked trend to adopt some 
variation and modification of the Port 
Authority System which is exemplified by 
the Port of London Authority. Outstanding 
examples are San Francisco, Houston, Los 
Angeles, New Orleans, Seattle and the com- 
bined port of New York and New Jersey. 
This trend on the part of American ports to 
adopt the Port Authority type of organisa- 
tion for ports is a high tribute to the efticacy 
of this form of administration. 

““The fact then that so many of the 
greatest and busiest ports in the world are 
administered in this fashion gives sound 
ground for enquirthg into the special features 
which render each administration so success- 
ful. These may be briefly summarised:— 


(1) Port Authorities are autonomous and 
independent bodies. They are endowed 
with almost unlimited powers on the one 
hand and combine the duties of adminis- 
tering, planning and developing the port on 
the other. It is this combination of wide 
powers and duties which render these autho- 
rities so successful. Where they are 
separated, as they are in South Africa, there 
must be a loss of efficiency and interruptions 
and delays in the process of development. 

(2) They are administered by strong and 
independent boards on which Government 
nominees are in a minority and the majority 
represent interested parties who utilise port 
facilities and who, therefore, have the 
strongest motives for ensuring the adequacy 
and efficiency of the harbour, and operation 
at the lowest cost 

(3) The Board is entrusted as its first duty 
with collecting sufficient revenue to defray 
interest on capitai, any excess of revenue 
after payment of such interest being applied 
to port development and modernisation, or 
in excess of requirements to the reduction of 
port dues and charges. 

(4) Since the Port Authority is indepen- 
dent, the requirements of the port are never 
subordinate to those of a larger allied orga- 
nisation as in the case in South Africa. 

(5) Port Authorities being on the spot and 
in daily contact with the problems of port 
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administration are coniinuousiy concerned 
with planning the evolution of the port. 

(6) The staff of such ports being trained 
all their lives in harbour work tend to be- 
come specialists and this in turn produces 
eficiency. Successful harbour administration 
requires a staff trained to understand the 
requirements of, and to co-operation with, 
shipping and stevedores. 

“ If we now examine the transport system 
in South Africa, we find conditions differing 
widely from those pertaining where harbours 
and aitways are divorced from railways. 
Since Union, our railway system has under- 
gone vast expansion, involving the building 
up ot thousands of miles of track in the 
interior, involving acquisition of great quan- 
tities of volling stock and installations and 
huge increases in staff... .” 

“The capital value of the railways as 
shown in the Railway Account figures at 
{265 million compares with {29 million for 
harbours and {7 for airways and aerodromes 
.... The very disparity in magnitude be- 
tween the harbours and the railways makes 
it inevitable that harbours are relegated to a 
position of inferiority. The combination of 
harbours, railways and airways has become 
too vast and its interests too diffuse to per- 
mit it to continue to be run efficiently as 
one organisation. 

“In no respect is this more apparent than 
in the allocation of capital for expansion, de- 
velopment and modernisation of harbours. 
Since 1946, despite the fact that harbours 
have earned an average of approximately 
{2 million surplus annually after defraying 
interest charges, only an average of little 
more than £300,000 annually has been spent 
on al! the harbours in the Union. . . . Thus, 


during the period 1945 to 1951, the sum of 


Development of Indian Ports 


\nnual Session of National Harbour 
Board 

A number of recommendations relating to 
development schemes for Indian ports of all 
categories were made by the National Har- 
bour Board last December at its third annual 
session. The meeting advocated a change 
from the present classification of ports to a 
threefold classification, namely, major, inter- 
mediate and minor. The main reason for the 
proposal to create an intermediate category, 
is to focus attention on some of the more 
important minor ports and help them io de- 
velop as useful distributing centres. The 
Board further recommended that the Govern- 
ment of India should collect information re- 
lating to facilities available for the salvage 
of vessels. 


Major Ports. 

The Board considered the schemes of 
major ports for the period of the first five 
year plan, and noted the recommendations 
of the Planning Commission that the Govern- 
ment should give financial assistance to 
Xs. I2 crores to major port authorities for 
urying out their development programmes. 


£127,000,000 has been spent on railways, 
harbours and airways for capital develop- 
ment and betterment works — yet of this 
enormous sum, harbours have to be content 
with £3 and a quarter million and airways 
£8 million. Possibly because attention has 
been focussed upon the railways shortcom- 
ings in recent years, development on har- 
bours has been held up almost completely, 
and barely sufficient finance has been 
allocated to them to maintain the harbours 
in necessary repairs. 

‘“ For too long have harbours and airways 
been regarded as a useful accessor of rail- 
ways whose chief function has for some years 
been to provide surplus revenue to permit 
of the continuation of an uneconomic rating 
policy on the railways, and administration 
by successive governments contrary to the 
terms of Clauses 127 to 133 of the Act of 
Union. 

‘“‘ Profits of the harbours which should 
have been devoted to the maintenance and 
improvement of harbours have been utilised 
to hide railway deficits and produce a more 
pleasing overall picture of railway finance. 
This state of affairs can no longer be 
tolerated. The time has come when we must 
more fully appreciate the vital part played 
in our economy by efficient and adequate 
harbours. We can no longer allow our har- 
bours to fall behind the ever-changing and 
mounting demands of modern conditions. 
Not only does our harbour efficiency exer- 
cise an important influence on the whole of 
our internal cost structure, but it is also 
going to play a decisive part in fostering the 
growth of exports of both primary and 
secondary products in the world markets. . . 

‘“ The time has now come for a fuller 
appreciation of the urgency of port develop- 


The Board, however, expressed its strong 
conviction that the sum of Rs. 12 crores was 
inadequate because, even with this grant, the 
size of the schemes was still beyond the finan- 
cial resources of the port authorities. 


Intermediate Ports. 

The Board approved a scheme of technical 
assistance by major ports to those in the 
proposed intermediate category. Under this 
plan, the ports of Navlankhi, Bedi, Por- 
bandar, Virawal Bhavanger and Mandvi 
would be assisted by Kandla Port; the 
ports of Okha, Broach, Ratnagiri and 
Karwar by Bombay; Mangalore, Kozhikode 
and Alleppey by Cochin port; Tuticorin, 
Nagapatnam and Cuddalore by Madras; 
and Masulipatnam and Kakinada _ by 
Vizagapatam. Each major port would set up 
a small advisory committee consisting of the 
Chief Engineer, the Docks Manager and 
Deputy Conservator. The committee would 
give technical advice on engineering, traffic 
and marine problems, scrutinise proposals for 
port works and assist in the conduct and 
supervision of surveys. 


Minor Ports. 

The Board recommended that a_sub- 
committee should scrutinise State Govern- 
ment schemes for the development of minor 


ment. Changing conditions make it impos- 
sible for any modern port ever to caich up 
with new developments in trade and indus- 
try, and modern specialisation in cargo 
handling devices and in ship design. This 
process, however, must be a continuing one 
and not a spasmodic one. It cannot be re- 
tarded or interrupted as it has been since 
1946 without disclosing grave deficiencies.”’ 

Pointing out that harbour development 
and expansion is not solely a question of 
speed of handling cargoes, Mr. Butler de- 
plored the fact that the Harbour Advisory 
Boards, which were formed to play a major 
part in the development and administration 
of the harbours in the Union, had been re- 
duced to the 1:ole of passively tendering 
advice when it is called for. They receive 
no encouragement to initiate suggestions 
and have been reduced to an atmosphere of 
frustrated impotence. 

With regard to airways the speaker paid 
tribute to the high standards of efficiency 
and reliability which have been attained. He 
pointed ont, however, that airways repre- 
sent the most specialised of all forms of 
transport, and that all over the world it is 
the rule that airways are operated by in- 
dependent organisations. 

Mr. Butcher went on to consider the form 
which the new transport organisation should 
take, and visualised the three separate auto- 
nomous and independent departments as set 
out in the resolution of the congress. These 
would be under the control of a South 
African Harbour Board, situated in Cape 
Town or Durban upon which each port 
would be represented. By the institution of 
such a control, profits made by all ports 
would be pooled, the Board deciding upon 
the allocation of surplus revenue. 


ports and draw up a list of priorities in the 
light of the total financial resources available 


for the purpose. The question of creating a 
Port Development Fund by levying a special 
charge on all goods handled by all ports, 
which was suggested by the Board at its first 
meeting held in November, 1951, was dis- 
cussed again. It was explained, on behalf 
of the Government, that it would not be pos- 
sible to make a free grant to minor ports but 
that the Government would be prepared to 
give loans to minor ports up to a sum not 
exceeding the proceeds of the proposed 
special surcharge on goods to be imposed by 
the major port authorities. To that extent 
the amount provided for loans to major port 
authorities would be reduced. These pro- 
posals were considered in detail by the Board 
and it finally recommended that it would be 
simpler to deduct from allocations to major 
ports, a certain sum of money which the 
Government of India would be prepared to 
lend to minor ports, leaving the question of 
the levy of a special surcharge to be decided 
by each port. 

The Board appointed a sub-committee to 
consider details of statistics that should be 
collected and submitted to Government by 
all ports, major and minor, and make a re- 
port before June 30th, 1953. 
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American Methods of Port Working 


A Review of International Opinion 


ORGANISATION OF CARGO-HANDLING OPERATIONS 


The fact that the equipment of the American ports differs com- 
pletely from that of the European ports also means that there are 
differences in the organisation of cargo-handling operations. 

Mr. M. Callet, Director of the port of Havre, has this to say on 
the subject (La Porte Oceane): 

‘‘ In America a great use is made of the fork-lift truck of which 
there are many types, some with thin forks, some with pivoting 
forks and others with fixed and movable jaws. Most of them are 
run on petrol; there are few electrically driven. They work on the 
quays with great efficiency, in the sheds, in the wagons, and fre- 
quently in the holds of the vessels. Their rapidity and flexibility 
is extraordinary. They handle large cases, barrels, timber logs as 
well as pallet stacked merchandise. The trucks cost 4,500 to 6,000 
dollars each. They can be hired from various firms from 3 dollars 
per hour. There are many other types of tractors for other special 
purposes. One notes at once that on the quayside the mobile 
machine reigns supreme and apart from the drivers there are few 
other workers to be seen; however, there are occasions, although 
few, when man-handling of goods becomes necessary. 


‘* Palletisation is developed to a high degree and in all the ports 
of America large stocks of pallets are carried. At Galveston there 
are 30,000 pallets for an annual traffic of goods, out and in, of 
1,500,000 tons. The pallets cost 5 to 6 dollars each and are some- 
times owned by the Port Authority, who hires them out to steve- 
dore firms (at Houston the charge is 5 cents per ton of cargo 
handled). Some stevedores have informed me that the use of 
pallets is overdone: they find that with a mixed cargo of diverse 
materials ihey may be more of a hindrance than an aid.”’ 


In the sheds the gcods are stacked to greater heights than is the 
European custom, at times the stacks are 5 pallets high. A favour- 
able feature is the large area available for stowing and the mani- 
pulation of the trucks which of course makes it so much the easier 
to organise the handling. Yet another point is that Customs 
interference is not so difficult as in Europe, of course there is a 
large coastal trade. 

According to the French Mission: ‘‘ The composition of the gangs 
is not rigid and when the contractor seeks to improve an operation 
by the introduction of mechanical equipment he can by trial reach 
a solution without the docker insisting upon maintaining the 
strength of the gangs. One must admit that in France in similar 
circumstances there are two obstacles: (a) the worker does not 
want mechanisation if he knows that the numbers of the gang will 
be reduced; he insists upon maintaining the strength; (b) when 
it is sought to determine the optimum number of workers for a 
new machine one must cautiously begin on the short side because 
later reduction would be difficult if too many were employed on 
the first trials. 

‘““ The fortunate circumstance that the hours of work are easier 
in the U.S.A. than in France, and that the employer has the liberty 
to fix the numbers of his gangs are favourable factors towards 
efficent organisation, besides, the certainty that agreements will be 
scrupulously kept by both sides results in harmony of operation. 
One important feature is the great freedom which the employer 
enjoys regarding mechanical equipment and appliances. He is very 
seldom harassed by the Unions or workers about the loadings of the 
cargo trays or the limiting capacities uf the slings, as a matter of 
fact they are used to maximum capacity. 

‘“ The loading net is much more used in the U.S.A. than in France 
and it is not unusual to see pallet loads of 20 sacks weighing 
80 kilos each just tipped as a heap into the net. The treatment 
seems rough but then the manufacturers, well aware of this, provide 
good packing; indeed the American exporter usually packs his goods 
in solid and well-wrought materials to guard against careless hand- 
ling. This perhaps is one of the reasons why the stevedores do 
not waste much time weighing. They only weigh the damaged 
cases or packages.”’ 


Output Comparisons. 


It has already been noted tha‘ in the matter of shipping ‘ irn- 
round the vessel and its owners are at a disadvantage in the U.3.A, 
in comparison with European ports, but on the question of ca:go- 
handling the American stevedores are in a happier position for 
gain. 

The French Mission considered at some length the questioi of 
the output of the individual American docker and the net ost 
against that of the French docker. The argument takes the follow- 
ing form: 

‘““ The price of handling bulk cargoes, 
Loading grain 45 cents per ton, 
Unloading mineral 1.15 dollars per ton, 
Loading coal rhe és 28 cents per ton. 

‘‘ Of the installations visited, the most modern for coal loading 
cost 8,500,000 dollars, so that taking amortisation at 30 years, the 
annual sum to set aside would be 460,000 dollars. For a traffic of 
200,000 tons annually (say 200 vessels of 10,000 tons) this repre- 
sents 23 cents per ton which must be compared with the 28 cents 
cost of loading given above. This example shows how essential it 
is to maintain a high volume of traffic to pay for the machine apart 
from the high cost of maintenance. 

‘““The revolving gantry crane at Newport-News cost 700,000 
dollars. Taking amortisation at 15 years this represents 60,000 
dollars annually. Then if the machine works 2,000 hours per year 
dealing with 150 tons per hour the total cargo discharged will be 
300,000 tons, which will represent a charge of 20 cents per ton 
to pay off the capital used to buy the machine. Compare this with 
the cost of unloading mineral at 1.15 dollars per ton given above.”’ 

Regarding general cargo the French Mission calcuiaied that the 
cost of a normal gang at the port of New York, including social 
charges and allowances for equipment, and profit amounted to the 
sum of 78.44 dollars per hour. This total is comprised of: 


Wages is 67.5 per cent. 
Social Charge 17.7 per cent. 
Equipment and Appliances 5-5 per cent. 
Profit 9.3 per cent. 


It was also calculated that the cost per ton fcr cargo-handling at 
New York was: 


Unloading: 
Sacks of 2 cwt. si = 2.90 dollars. 
Oranges 3-57 dollars. 
Vegetables in crates ... 5.60 dollars. 


Sawn timber 


3.14 dollars. 
Steel reinforcement 


5.22 dollars. 


Loading: 
Copper pigs 2.38 dollars. 
Sacks of material 2.61 dollars. 


Barrels of oil 2.38 dollars. 


_It is instructive to compare these figures with the actual prices 
given to the French Mission direct by stevedores at New York: 
Loading: 
Cases 2.85 dollars per ton. 
Sacks of 2 cwt. : 2.51 dollars per ton. 
Heavy cases (3 to 6 tons, 
plus hire of crane) 
Unloading: 
General cargo ‘ ia 3-00 dollars per ton. 
At Norfolk and Newport-News, the cost of loading and unloading 
general cargo was 2.46 dollars per ton. 


SUMMARY 
The French Mission sums up: ‘‘ To compute the level of pro- 
ductivity of port operations for uses of comparison between foreign 
countries, a basis must be defined for measurement, even if it is 
enly approximate. The productivity of cargo-handling can be 


5-20 dollars per ton. 
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characterised by two factors, the output or time for the job and the 
nett cost. To take the items singly the amounts would not be cor- 
rect, for example, high outputs, or yields, could be achieved with 
a large number of gangs, with powerful and costly machines and 
yet would not signify a high level of productivity; similarly high cost 
could result from manual labour very highly paid and correspond 
however to a satisfactory level of productivity. 

‘‘ We are of the opinion that productivity can be evaluated from 
the cost of a job effected on a ton of goods: this cost related to the 
ton is, in effect, directly a function of output, at the same time out- 
put of manual labour and output of the machine. For a compari- 
son to be made between countries where the levels of wages are 
tctally different it will be necessary to evaluate the cost in function 
of the price of labour. We shall say that the productivity will be 
so much the more high as the ratio between the cost of cargo- 
handling of a ton of goods and the hourly wages of the worker will 
be lower.”’ 

This said, let us consider in the first place the normal hourly 
wages. The “‘ Lloyd Anversois’’ reviewer comments on these 
matters by the following argument: 

For New York the hourly wage is about 2 dollars, to which must 
be added 26 per cent. social charges, making it 2.52 dollars or 882 
Frs.f. For France the (cat. A) day’s work is 1.175 Frs.f., which 
for an eight-hour day is 147 Frs.f. per hour, to which one must add 
45 per cent. for social charges, etc., which gives 242 Frs.f. per hour. 

For Antwerp on similar evaluation the normal hourly wage is 
49.30 Belgian Frs. or 346 Frs.f. 

Therefore the hourly cost of the New York docker is 3.6 times 
that of the French docker and 2.5 times that of the Belgian docker. 

In New York the cost of general cargo has been given at 3 dollars 
per ton (in French money’ 1.050 Frs.f.). The costs in France and 
Antwerp for a similar job are 590 Frs.f. and 316 Frs.f. respectively. 

From these values we can compute the co-efficients of produc- 


tivity: 


882 
New York OMY 
1050 
242 
France —— = 0.40 
590 
346 
Antwerp = £.30 
316 


It is apparent that the French Mission in comparing the output 
of European ports had not considered the port of Antwerp in their 
computations, for the above figures show that although the French 
productivity is only half that of the American, our productivity in 
the port of Antwerp, by the same argument, is 30 per cent. greater 
than New York. However, to be prudent, excluding the port of 
Antwerp. one must admit the superiority of productivity of the 
American ports, and it behoves us to find a suitable explanation. 
It must also be borne in mind that the price per ton loading com- 
prises profit, which is not quite the same in different ports and 
besides the same operation may not be covered by the price. 


These figures should be taken as approximate guides only. 


Applying the same method of analysis to the port of Rotterdam 
and evaluating in French cai ame we get 
161 
Rotterdam 
519 
for the co-efficient of productivity which is a remarkably low figure 
for such an up-to-date port. 


Factors Affecting Costs. 

Basing the costs of cargo-handling on dollars for a gang of 
Cockers at the port of New York at 1.5 dollars, then the costs of a 
similar amount of handling in France would be 2.0—2.5 dollars. 
This difference is due to the amounts of the social charges, which 
are higher in France and represent 60—65 per cent. of the wages 
against less than 30 per cent. in the U.S.A. The expenses on 


‘quipment, maintenance, fuel, etc., are more or less equal in basic 


igures, 
The output of the dockers and the installations favour the U.S.A. 
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American Methods of Port Working—continued 


CONCLUSIONS 

In the endeavour to find reasons for the better productivity of 
American dock labour the French Mission stress the following items 
besides, as has already been noted at some length, the social atmos- 
phere and the loyalty of the parties to agreements. 

(1) The spacious areas at the quays for manoeuvring and mani- 
pulating goods and machines where work is seldom hindered by 
bottlenecks and hence there is no stoppage or slowing down of pro- 
duction (but the same may be said of the port of Antwerp where 
the extent and spaciousness of our quays and sheds are admired by 
our foreign visitors) . 

(2) The customary full use of a vessel's derricks and deck 
machinery wherever possible. 

(3) The mobile mechanisation of the shore operations which 
reduces the quay personnel and speeds up the time required for 
a job (but such mechanisation is only possible in Europe by com- 
pletely altering the existing layouts of our ports.) 

(4) Palletisation to a large extent which avoids the breaking 
up of the stacking on the cargo-trays for shore transport. 


(5) Installations of special machinery for particular merchandise 
handling. 


Organisation of Commercial Collaboration. 


The French Mission again takes up the thread: ‘‘ Besides the 
purely technical factors that we have considered it appears it may 
be necessary to say a word on the advantages that can result 
for the work of cargo-handling with the assistance of commercial 
firms: 

““ (a) To feed sufficient tonnage to allow of the use of special 
machinery; as a matter of fact, the Americans will only install 
special machines on the understanding that a sufficiency of traffic 
will be forthcoming to make the investment of the capital profitable. 


““ (b) On the diversity of merchandise we know that one of the 
great difficulties against the acceleration of cargo-handling is the 
variety of goods which often require long and onerous grouping. 
The American merchant appears to be less individualistic than the 
French merchant. If the transport of his goods can be effected 
cheaper by agreement with one of his competitors he does not hesi- 
tate to arrange it. Also it is evident that stevedore firms would be 
in a better position to reduce charges if the sorting and the group- 
ing of the goods were rendered easier by standardisation of the 
dimensions and weights of the packages, the reduction of the 
number of marks, the avoidance of sorting out individually 
addressed cases from a quantity of the same kind for several 
consignees.’”’ 


What is to be Learned from American Practice? 

The French Mission concludes its report by examining how much 
of the American method can be adopted by European countries, 
in particular France, to better output, and has this to say: 

‘“ We have seen that the high wages paid to the workers was 
certainly one of the essential factors of the high output. The 
French worker cannot approximate to higher salaries without a 
corresponding increase of his individual output in tons/hours. 

‘‘ It is beyond doubt that the system of price for the job practiced 
in some French ports stimulates the worker and increases his pay- 
packet without affecting the price of cargo-handling. | However, 
even with this arrangement there are difficulties. It tends to make 
certain workers impatient and dissatisfied with others in the gang 
older, or not so robust, marring the harmony of work so necessary 
to productivity. It also tends to negligence in the quality of work 
particularly in stowing and stacking. 

““ Hence one concludes that the traditional ways of working in 
certain ports where it has been possible to pay actual high level 
wages at the same time as the tariffs of cargo-handling are 
diminished, when in effect those ways of working are established on 
sound bases, the improvement of output should profit the worker 
with better wages as much as the merchant who pays for the hand- 
ling without lessening the profit of the stevedore firm.”’ 

The Belgian commentator draws attention to the fact that the 
policy of high wages in Belgium has been satisfactory, and in the 
matter of collective bargaining there ‘s much to accomplish, but 
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American Methods of Port Working—continued 


insists that it is up to the Unions to exact from their branches 
more scrupulous respect for signatures given to an agreement on 
their behalf. This implies a greater degree of discipline and less 
of politics. On the question of the hours of labour the Unions 
should review their attitude and permit more flexibility subject to 
adequate and reasonable overtime pay. Regarding this the fear 
of abuse has developed into a regrettable obsession. Another 
matter of equal importance is the uncompromising attitude shown 
in respect of the composition of gangs. 


Epitome and Comment. 

[Already we have commented upon the necessity of giving heed 
to opinions which are not our own, suggesting that due allowances 
must be made for national temperament and points of view. Where 
there are wide differences of opimion, then that which is factual 
must be separated from the personal. A very celebrated American 
essayist once wrote ‘‘ I like facts and dislike lubricity, I also like 
people with perception.’’ It was fitting that this sentence should 
occur in the preamble of an essay on “ Prudence,’’ for that is a 
quality which we must respect in the present argument. It is 
obvious that our Continental friends are deeply impressed by 
American methods and the moral values of the workers in all 
stages of the port industry; and rather surprisingly, and perhaps 
unfairly, indict their own workers. However, since we are con- 
cerned with facts let us examine some features of the actual Ameri- 
can situation as given recently in official reports and reputable 
commercial journals (American). 

Briefly, the following items are generally agreed by Americans 
and foreign visitors alike to be more or less common practice of 
American ports. 


Equipment. There are few dock side cranes. 
The ship’s gear is almost exclusively used with, at times, the 
aid of ‘‘ burtoning ’’ masts for the quayside handling of cargo. 
Large stocks of hirable pallets are available and are freely 
used. 
Loading nets. slings and cargo-trays are used to full capacity 
at every available opportunity. 

Quayside Handling. Fork lift trucks of many specialised patterns 
are in easy supply and can be hired readily. 

There are no restrictions upon loads excepting those re- 
quired for safety. 

No company organisation or authority has a monopoiy of 
ownership of the piers, wharves or quaysides of the port. 

General merchandise is seldom joaded into lighters, etc. 

Full use is made of the floor space of sheds by high stack- 
ing, in other words, a full shed is one where the goods occupy 
the volume of space between floor and roof. 

Men and Machines in Action. The team work of the gangs is 
good, each man does his job apparently leisurely, neverthe- 
less efficiently. 

The machines are the elements which are worked full out. 
The employer fixes the net or cargo-tray loads without res- 
triction by the gangs: he is the technical authority. 
The introduction of new machines, energy saving or labour 
saving, does not arouse opposition from the dockers. 
Bulk cargoes cn regular services are dealt with by special 
machines. 
Little time is wasted by the gangs for weighing and checking 
of goods. 
Production of docker in man/tons is high. 
Pay per man hour in dollars is aiso high. 
Packaging is more sturdily done by the manufacturers. 
It is upon these factors of port operation that the various con- 
clusions of the Continental visitors to America have been built up. 
Conceding the favourable nature of the cargo-handling methods 
and operations, it should follow that a vessel in an American port 
must have a quicker turn-round than in a European port; but 
that is the one thing that just does not happen. How then does 
it come about that these Missions of experts are almost unani- 
mous in extolling the moral behaviour and will to work of the 

American docker, pointing out the infrequency of strikes? Further, 

they draw parallels with the behaviour of their own nationals, 

usually to the latter’s disadvantage. Surely there is some gap 
here in the data that they have collected, some factor of impor- 


tance is missing. | Maybe recent happenings on the Am rican 
waterfronts will supply the answer: already we have refer od to 
one frivolous strike. 

Now the main function of a seaport is the facility it offer as q 
quiet calling station for the loading or unloading of a vessel’s . argo: 
and the productive value of the vessel, which after all is caly a 
vehicle of transport, ceases as soon as she enters the break water 
heads when she then becomes an expense liability for as lc ig as 
she remains in the port. Therefore the production rate, or ‘nten- 
sity, of dockers at work means little to’a shipowner unless it re‘luces 
the time of dalliance cf a vessel in the port. Obviously the, on 
turn-round, the American methods and port facilities combinc:! are 
behind those offered by Europe‘ 

According to the ‘‘ New. York Times ”’ the Civic Authorities ave 
been disturbed for some time about the waterfront situation and 
its influence in causing a falling-off of ocean-going trade. The 
competing port of Baltimore is now clearing 13 million tons and 
continues to increase against a fluctuating New York total of 22 
million tons. Recent strikes at New York and the quicker turn- 
round at racket free ports are said to have influenced this trans- 
ference. High figures are quoted for the racketeers’ share of New 
York trade on the waterfront, indeed it is said that {100 million 
per year finds its way into the coffers of racketeers. Dockers earn- 
ing about 25 dollars per day are said to hand back 5 to 10 dollars 
to their ‘‘ dock ’’ bosses. 

The situation has become so serious that a well-known firm of 
Consulting Engineers of New York has been directed to investi- 
gate and report on the physicai condition of the waterfront and 
its bearing on the social and industrial activities. They are to 
study the pier facilities, the extent of the traffic blocks at the pier 
heads, the extent to which congestion is caused by rackets and 
loading irregularities. To further fill the rather gloomy behind the 
scenes picture they are also to investigate the trade loss to the 
port and the hold-up of the port’s rehabilitation programme caused 
by port racketeering influence. 

The evidence given before the New York State Crime Commission 
as reported in the ‘‘ New York Times,’’ shows that stevedoring 
firms were forced to buy ‘‘ Goodwill ’’ in the docks by systematic 
bribery to all sorts of officials: in face, it was alleged that large 
sums were paid io the President and his assistants of one of the 
dockers’ unions besides sundry ‘‘ hoodlum dock bosses.’’ Indeed 
it was asserted that it was the established practice to regularly send 
goodwill presents to union officials. One astounding item was the 
alleged payments tc ‘‘ hiring bosses,’’ people who apparently main- 
tain industrial peace on the waterfront by preventing strikes! 

One cannot help but think that if a hiring boss can prevent a strike 
he can also foment one. It is indeed a sorry picture and blots 
out with an icy chill all those kindly reflections of the European 
Missions on their American journey. 

To sum up the various data adumbrated above, 

(1) The diversity of traditional handling methods even in ports 
of the same country make close comparison of individual effort 
difficult to assess, and when comparison is made between foreign 
countries the difficulties become almost insurmountable. 

(2) The factors affecting production are usuaily complex: the 
worker and his attitude: the employer's ability to organise and to 
iead: extent of clear quay and shed space: supply and nature of 
shore transport: methods of avoiding congestion, and handling of 
goods in their order of destination: prevalent weather in the port: 
wet dock or river wharfage, etc., tidal range. 

(3) The important factors would appear to be: 

The time of turn-round of a vessel, the sum total of the port 
charges against the vessel, and the total! cost of the cargo handling 
in the complete loading, or unloading, whilst the vessel is in the 
port. If costs were computed on this basis a much clearer idea 
of the efficiency of the port could be arrived at. 

For example, let us consider two vessels of equal tonnage and 
similar cargo in two different ports of the sterling area: 
let, W. = deadweight of cargo in tons. 

T. = turn-round in hours. 

p. = total amount of port charges in shillings. 
h. = total costs of cargo handling in shillings. 
C. = p+h total cost of sojourn in port. 

N. = a simple number, basis of comparison. 
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American Methods of Port Working—continued 
then the cost per ton of cargo, loaded or unloaded, in the port is 


and the average handling of the cargo in the port taker over the 
full time of call is 

W/T tons per hour. 
From this we can arrive at the dimensionless number 

N = (C/W) / (W/T) 

= CT / 
Let us further assume that two vessels are each of 1,000 tons 
and that vessel A is in her port for 80 hours at a total cost of 
C={150, and that the vessel B is in her port for roo hours at a 
total cost of £100, 
then for A, 150 x 20 x 8&0 
N= = 0.24 
1000 


100 x 20 x 100 
N = = 0.20 
1000 

From which we deduce that the port of the vessel B gives the 
more satisfactory return although it is not the quickest turn-round. 
(It is assumed that the saving of {50 is a good return for the 20 
hours extra time in port.) If on the other hand the port charges 
C for vessel A had only been {125 then the coefficient of compari- 
son N would be 0.20 in both cases, and therefore the port A of 
the quickest turn-round would be the more preferable. 

The point is that the cost of cargo handling is a more complex 
matter than the production of the docker only. — 

(4) The docker is no simpleton, in fact, he is usually a tough 
worker of wide experience, and the last thing to do is to spoon 
feed him or treat him in a schoolmasterish manner. The labour 
troubles to-day are not confined to port workers and little else can 
be effectively done until the ferment settles. | R. R. M. 


and for vessel B, 


Symposium on Timber Handling 


Report on London Meetings 


A timber symposium, arranged by the International Cargo 
Handling Co-ordination Association, was presented on February 
19th and 2oth last, and about roo delegates, including a number of 
overseas members, attended the proceedings. Rear-Admiral 
A. L. P. Mark-Wardlaw, president of the Association’s Executive 
Committee, presided over the first day's programme, which took 
place on board the ‘‘ Wellington,’ headquarters ship of the 
Honourable Company of Master Mariners, whilst on the following 
day delegates visited the installations of the Phoenix Timber Com- 
pany, Ltd., at Frog Island on the River Thames. 

The first paper was presented by Mr. A. C. Priddle, who taking 
as his subject ‘‘ World Timber Trade,’’ gave a wide background 
survey of the position of the trade and the difficulties it experiences 
at the present time. This was followed by a paper by a visitor 
from the Netherlands, Mr. L. A. van Nifterik, on ‘‘ Timber 
Storage,’’ and a paper by Mr. G. B. Crow on “* Timber Storage 
Sheds,’”’ both of which provoked interesting discussions from the 
body of the meeting. ; 

Commander A. C. Hardy, chief co-ordinator of the I.C.H.C.A., 
next read a paper entitled ‘‘ Timber Ships ’’ and gave details of 
a number of unusual and interesting types, including an original 
Dutch design of 1932, which featured gantry cranes and box-shaped 
holds. Although a ship to this completed design did not 
materialise, an order for three of these vessels was placed by the 
U.S.S.R. with the Netherlands Shipbuilding and Docks Company 
in the early 1930’s and the first ran her trials in 1936. The gantry 
crane facilities in the Dutch design were replaced in these ships by 
a fairly conventional goalpost mast, derrick and winch arrange- 
ment. Commander Hardy also gave examples of Japanese and 
Canadian designs. 

In the discussion which followed, speakers said that the type 
0! vessel described in Commander Hardy’s paper would have only 
a limited use, as it could only be employed on specific routes where 
tle tidal range at the quayside was too small to affect the use of 
t'e comparatively short jib of the cranes. Another speaker 
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suggested that ex-L.C.T.s might be used, as he thought that these 
vessels’ difficulties of loading by derricks or cranes could be over- 
come, the cargo being loaded straight on to vehicles in the hold. 

The first paper of the afternoon session was entitled ‘‘ Timber 
Handling ’’ and was read by Mr. P. M. Combes, who compared 
the different methods adopted in Great Britain end the U.S.A. He 
was followed by Mr. H. Allen, assistant to the general manager, 
Port of London Authority, who gave details of an experiment in 
mechanisation which had taken place this year, and expressed 
appreciation of the co-operative attitude adopted by organised 
labour in assisting with the experiment. He pointed out that extra 
operations, such as sorting the different sizes of timber being dis- 
charged, were the negation of mechanisation and so were hindrances 
to the successful application of mechanical handling devices in the 
timber trade. Continuing, Mr. Allen said that the P.L.A. hoped 
to build its softwood trade up to two-thirds of its pre-war level, 
and pointed out that 80 to go per cent. of the timber arriving in 
the Surrey Docks was discharged overside. 

The realistic attitude of the trade unions towards mechanisation 
in cargo handling methods was confirmed by Mr. A. Gourovitch, 
who presented an illustrated paper on ‘‘ Timber Handling at Rain- 
ham.’’ Describing the post-war developments of his Company, he 
said that the timber installation at Frog Island, Rainham, consists 
of two Mulberry floating pontoon units connected by a floating 
bridge to storage sheds and yards. The firm now have a floating 
platform 412-ft. long and 60-ft. wide, connected to the mainland 
by a floating bridge 180-ft. long. The berth has been dredged to 
21-ft. L.W.O.S.T. The speaker referred at some length to the 
handling equipment and operations employed at the quay, and 
concluded by saying that they had learnt that certain ships were 
less desirable from their point of view than others. They had a 
list of ships which they would rather not have on equal terms. Some 
of them were old, with small and awkward hatches, others had 
difficult ‘tween decks. The list also included some of the modern 
types of ships with holds forward and engine aft. That type of 
vessel forced their cranes to work in too concentrated a space 
whereas the old fashioned bridge in the middle gives them that 
additional spread in the positioning of the cranes which they found 
essential. 

On the following day the delegates visited Frog Island and had 
the opportunity of actually witnessing the discharge of the Swedish 
vessel “‘ Eriksborg ’’ at ihis Mulberry pier. The visitors were 
also shown the facilities provided at the pier, and demonstrations 
were given of the Timber Wolf Straddle Carrier and the Rapier 
12/24 Fork-Lift Truck. 


Oil Refinery for Port of Geelong 


Australian Expansion Programme 

Now nearing the half-way construction stage at Geelong, near 
Melbourne, is a modern oil refinery which, on completion in mid- 
1954, will be the largest in Australia. It will have an annual 
output of over one million tons a year of various petroleum pro- 
ducts. Under present plans, crude oil for the refinery will come 
from the Seria oilfield of British Borneo which is virtually a roo 
per cent. sterling source of supply. : 

The new refinery, which is being built by Shell at a cost of 
£Ag million, is situated on a 250 acre site, five miles north of 
Geelong. Thirty-four storage tanks with a capacity of over 200,000 
tons are under construction, while the Geelong Harbour Trust 
plans to dredge the port approaches to a depth of 32-ft. and to 
construct a special jetty to accommodate ocean-going tankers. 

Work has also started on a £A500,000 8-in. pipeline which will 
be used to carry oil products to Melbourne, 36 miles away. Due 
for completion towards the end of this year, it will be Australia’s 
longest oil pipeline. The total volume of the line will be 418,000 
gallons and the estimated maximum throughput 225,000,000 
gallons a year, but this can be raised to 600 million by the provision 
of an auxiliary pumping station. This pipeline is the first major 
project of its kind in Australia, and it will introduce for the first 
time the modern technique of handling two dissimilar refined oils 
in direct contact with each other. Its delivery capacity of 28,500 
gallons of petrol an hour is over double the present consumption 
rate in Melbourne. The Geelong project is one item in an 
£A86 million expansion programme now being carried out by the 
oil industry in Australia. 


— 
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Manufacturer’s Announcements 


Arpic “‘Tornafix ” Air Compressor 

Arpic Engineering Limited of Queenslie Estate, Glasgow have 
introduced the Stationary Model 315 ‘‘ Tornafix ’’ Air Compressor, 
and tne nrst of this type, built at the Glasgow Works, is now being 
used on quarry work at Inverness. 

The unit is a three-bank, two-stage, air-cooled compressor con- 
sisting of four low pressure cylinders set in V-formation and 
delivering air through a sectional intercooler to a central vertical 
bank of two high pressure cylinders and from there to the air re- 
ceiver; the actual air output is 315 c.f.m. at I00 p.s.i. 

The lubrication of the compressor is effected by a pump driven 
directly from the diesel engine, ensuring that, when the diesel is 
started up, a constant supply of high pressure oil is instantly avail- 
able ior eitective lubrication. Clutch transmission is operated by 
oil pressure from a simple clutch control button. 

The unit is powered by an 11.3 litre A.E.C. water-cooled indus- 
trial engine, which is a development of the commercial vehicle 
engine and rates 118 b.h.p. at 1,400 r.p.m. Fuel injection is through 
the medium of a Simms fuel pump. 

The Arpic ‘‘ Fuelmiser ’’ is fitted, which operates in conjunction 
with the variable speed type of centrifugal governor and is designed 
to automatically adjust the power demand in accordance with 
variations in air demand on the compressor air receiver. 


General Purpose Power Loaders 

Two new machines built to accomplish many every-day lifting 
tasks are now ready for marketing to industrial users at home 
and overseas through Lister Auto-Truck Sales (R. A. Lister and 
Co. Ltd.) of Dursley, Gloucestershire. They are the Lister 16-ft. 
and 24-ft. General Purpose Power Loaders, the former having a 
maximum delivery height of 12-ft. and the latter a maximum 
delivery height of 18-ft. 

Designed to lift cases, bales, sacks, crated packages and certain 
types of unpacked merchandise, the loaders are of interest to port 


authorities, railways, central markets, and public and private con- 
cerns utilising such handiing equipment. 

Major features of the design are lightness in construction com- 
bined with strength and manceuvrability. The power loaders are 
so balanced that one man can move and position the machine for 
correct loading and delivery, the approximate weight of the 16-ft. 
type being 7 cwts. and of the 24-ft. type 10 cwts. The main 
frame is of rolled steel with welded box-type steel cross bars to 
give rigidity, whilst the moving platform consists of wooden slats 
bolted to heavy welded steel-linked chain. These slats carry the 
load instead of pushing it up in the manner of the “‘ fixed bed ”’ 
type of elevator. To the wooden slats are fixed removable angle 
irons, which are used for loading cases, bales or sacks, whilst an 
adiustable attachment is fitted when dealing with unpacked 
material. 

Two strong wooden side boards are fixed to each side of the 
power loaders, but these can be removed with ease, an advantage 
which is apparent when handling bagged produce. With the 
side boards removed, a wider platform is available, and there can 
be no fear of sacks being damaged by catching on any projections 
or by rubbing. 

One of the unique features of the power loaders is the patented 
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device for raising and lowering the platform. This is achiev d by 
a mechanically-operated telescopic tube which adjusts the } eight 
with little physical effort. ‘he 24-ft. type is fitted with a douple 
action telescopic tube to give the necessary extra litt. For stability 
during 1oading, there is an adjustable telescopic stand. 

Drive tor tne power loaders is provided by a 2} h.p. air-cooled 
petrol engine (electrical motor drive can be fitted if desired). The 
moving platform is started and stopped by means of an ingenious 
combination of belt guide jockey pulley and clutch. The iain 
drive between the jockey pulley and the platform is by two V- 
belts, and platform speed is too-ft. per minute (approx.), 
Pnuematic tyred wheels are fitted. 


New Tug for Aden Port Trust 


The motor tug ‘‘ Maamal,’’ ordered from the Fairmile Con- 
struction Co. Ltd., Cobham, by the Aden Port Trust, has recently 
completed her trials. She has been designed by the Fairmiie 
organisation for general harbour purposes, towing barges and hop- 
pers. The craft has a straight stem, duck type stern, a flush deck 
and tumble home bulwarks. Bilge keels and fore and aft peak 
ballast tanks are fitted. 

A feature of the vessel is that a Kort nozzle is fitted round the 
propeller, the stern of the tug having been designed to obtain the 
best results with this device. Some 200 craft have now been fitted 
with Kort nozzles, and it is accepted that the static pull for a given 
power is appreciably increased by its use. 

The Blackstone engine installed is stated to be an improvement 
on the type it supersedes, having a higher power output, and a 
reduced fuel consumption. The engine is equipped with a 
hydraulic damper at the forward end, as well as a flexible pin 
type coupling to isolate it from the reverse gear, thereby reducing 
criticals to a minimum. The camshaft can now be removed as 
an assembly, and the connecting rods and pistons can be with- 
drawn through the crankcase. Fresh water cooling is employed; 
the heat exchangers being of Serk pattern. 

Fairmile are also building one 150-ton aluminium alloy and five 
steel dumb barges for Aden. These will be used in the consiruc- 
tion of the oil port for the new Anglo-Iranian oil refinery, and 
both types of barges are being shipped in floatable halves. 


TENDERS: 


DREDGING AT DUNDALK HARBOUR. 


NOTICE TO DREDGING CONTRACTORS. 


Tenders are invited by the Dundalk Harbour Commissioners from firms 
of Dredging Contractors for the dredging of approximately 119,000 cubic 
yards from the Inner Harbour and 89,000 cubic vards from its river and 
bay Channel Approaches, all within the limits of the Harbour of Dundalk. 
The aforementioned quantities are based on measurement “ in situ” of solid 
material before dredging. Copies of Drawings, Specification, Bill of 
Quantities, and other Contract Documents, prepared by Messrs. Charles G. 
McNamara, M.E., M.I.C.E., M.1.C.E.I., and Partners, Consulting Civil 
Engineers, 27, Merrion Square, Dublin, may be obtained from them or from 
the undersigned on payment of a deposit of £10 10s. Od. which will be 
refunded on receipt of a bona-fide tender. 

Sealed Tenders, on the form ovrovided, accompanied by Bill of 
Quantities, priced and extended in ink, together with other issued Documents 
and Drawings, addressed to the undersigned and endorsed “ Tender for 
Dredging ”, are to be delivered to the Harbour Office, Dundalk. not later 
than 12 noon on the 6th day of April 1953. The lowest or any tender will 
not necessarily be accepted; and the acceptance of any tender will be subject 
to the sanction of the Minister for Industry and Commerce. 


Harbour Office. MARY MALLON, 


Dundalk, Secretary, 
26th February, 1953. Dundalk Harbour Commissioners. 


PUBLIC APPOINTMENTS. 


ASSISTANT CIVIL ENGINEER required by London Consulting 
Engineer for Resident Engineer’s staff on large harbour contract in Middle 
East 


Applicants should possess a degree in civil engineering or be exempt 
from parts A and B of the Associate Membership Examination of the 
Institution of Civil Engineers. 

Site experience essential—preferably on dock and harbour work in 2 
tropical climate. 

Liberal salary and leave: also free messing, laundry and furnished air- 
conditioned living accommodation. 

Apply by letter giving full particulars of age. qualifications «and 
experience to Box No. 6565, c/o Charles Barker & Sons, Ltd., 31, Budge 
Row, London, E.C.4. 
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To the Largest Dimensions 
and Capabilities. 
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DREDGING PLANT 


Diesel Electric Twin Screw Centre Well Drag Suction Hopper Dredger, M.O.P. 225-C. Built for the Argentine Ministry of Public Works. 
Dimensions :— 290 feet x 58 feet x 19 feet MLD. 
PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREOGERS, BUCKET DREDGERS, 
GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES. 
Hopper Barges, Screw Steamers, Side and Stern Paddle Wheel Steamers, Tugs, etc. 
New Buckets, Pins, L ¥ 
Gearing, Etc., supplied for 7 
Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY. SCOTLAND Te’. Add. “Phoenix, Paisley.” 


Links, FLEMING & FERGUSON 
existing Dredgers. London Agents: Messrs. NYE & MENZIES Ltd.. Capel House, 62, New Broad Street, E.C.2. Phone: London Wall 4846 


BOX PILES 


These are built up in our fabricating shops using an automatic welding 
progess ; an extensive range of sizes is obtainable by the use of the 
many suitable rolled steel sections available. 


Steel plate diaphragms are welded on to the ends of each length 
and are then machined dead square to provide butt joints, and drilled 
for connection to cast-iron shoes or further lengths of piles as may 
be required, 


The ends of the piles can be prepared to receive cast steel shoes 
which can be welded on to the pile. 


The piles illustrated are 14in. by 13in. and up to 60ft. long, part of 
a contract for several hundreds; other piles are Qin. 
by 7in. section. 


Our technical department is at the 
free disposal of engineers and con- 
tractors in the preparation of design 
and estimates for any work involving 
the use of steel sheet piling. 


DORMAN_ LONG 


These piles are being used both in new projects and 
as replacements for existing timber and concrete piles. 


DORMAN LONG & CO. LIMITED 

MIDDLESBROUGH 
London Office : — Terminal 
52, Grosvenor Gardens, 


House 
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POSITIVEL 


Write for illustrated Folder to Thos. Summerson 
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When a switch is closed by David it is closed, 
David's positive action saves Railway siding owners many thousands of pounds yearly, its 
David needs 


arm power only to throw the heaviest switch. Switchmen’s energy and temper are saved and 


prevention of “split switches” removing a common cause of costly derailments. 


good worker relations are established. 
David is an all-steel precision job, and all components are interchangeable. 


Send for a trial Box. 
credit you with its full value. 


...1S the switch closed by 


G Sons Ltd., Darlington. 


DAVID 


-Summerson’s all-steel lever box 


"Phone Darlington 5226, or to 5a Deans Yard, Westminster, S.W.| 
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Even an Oyster is not more positively shut 


If you and your switchmen are not delighted with it we will 
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| {/ Discerning designers and 
RELIABILITY and EFFICIENCY 
in the Main Drive SS { belting because they know 


they will get a trouble-free 
are obtained 


flexible drive. 


Every GRIPOLY belt is 


by using . / 


Fifty years’ experience in the 
of tale designed and manufactured 
GRI PO : y. belts for dredgers in all parts 

of the world and working under by experts to suit the con- 
a wide variety of conditions, 


B E j ‘lL T | / N G goes into every GRIPOLY BELT 


Photograph by courtesy of Fleming & 
ia Ferguson, Ltd, Dredger Builders, Paisley 


‘LEWIS & TYLOR 


Manufacturers of Gripoly Products 
Power Transmission Engineers 


ditions specified. 


GRIPOLY MILLS- CARDIFF 


and at Griffin Mills, Farnworth, Lancs. 
London—Terminal House, Grosvenor Gardens, $.W.1 
Branches and Agencies everywhere. 


1 MAN 
1 GALLON FUEL 
60 TONS 


TRIMMED FROM 
TWEEN DECKS 
IN 


1 HOUR 


Bristol 29 


* SUBJECT TO PORT AUTHORITY CONFIRMATION 


| 
| 
| 


DISTRIBUTED THROUGHOUT THE WORLD BY 


H. A. SAUNDERS LTD. inoustriat tractor Division 


836-842 HIGH ROAD FINCHLEY LONDON, N.12 


| 
‘ 
- 
RN, 
BY 
| | 
4 
i 
2 
" 


XXXii 


THe Dock AND HARBOUR AUTHORITY 


When emergencies arise... when plans are suddenly altered 
... direct two-way contact with your drivers will quickly 
save delay and confusion. You can be in immediate touch with 
your local transport with a G.E.C. V.H.F. Radio Telephone 
—utterly reliable and as simple to use as a telephone. Here 
is a new power at your elbow: another scientific aid towards 
maximum efficiency. The G.E.C. V.H.F. Advisory Service 
will be pleased to show, without obligation, how such a 
system could be economically installed to help you. Why not 
write to us today? 

A recent installation for the port of Preston adds one more to the long 
list of G.E.C. equipment used for improving harbour communications. 
The technical skill and resources of the G.E.C. ensure first-class 
equipment of outstanding reliability. 


March, 
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“4 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


DIESEL LOCOMOTIVES 


In rail gauges from 2 ft.— 5 ft. 6 ins. 


Information and literature from John Fowler & Co. (Leeds) Ltd., Leeds, Yorks. 
Telephone: Leeds 30731 (10 lines) 


A PRODUCT OF THE MARSHALL ORGANISATION, GAINSBOROUGH, ENGLAND 


One of the 150 3... FOWLER 


Diesel Locomotives 


in service with 
the North Eastern 
Gas Board 


These Fowler Diesel Locomotives 
move wagons in the yard quickly 
and with the utmost economy. 
Full power is instantly available at 
the touch of a button: no steam 
raising, no stand-by losses. 


Some users of 
Fowler Diesel Locomotives 


Anglo-Iranian Oil Co. Ltd., Llandarcy. 

British Railways. 

Carntyne Steel Castings Co. Ltd., Renfrew. 
Joseph Crosfield & Sons Ltd., Warrington. 
Dorman, Long & Co. Ltd., Middlesbrough. 
Fisons Ltd., Immingham and Avonmouth. 
John Garrington & Sons Ltd., Bromsgrove. 
Guest, Keen & Nettlefolds Ltd., Cardiff. 
Imperial Chemical Industries Ltd. 

Richard Johnson and Nephew Ltd., Manchester. 
Michelin Tyre Co. Ltd., Stoke-on-Trent. 
National Coal Board. 

North Devon Clay Co., Torrington. 

Pressed Steel Co. Ltd., Cowley, Oxford. 
Shell-Mex and B.P. Ltd. 

The Steel Company of Scotland Ltd., Glasgow. 
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MATERIALS HANDLING EQUIPMENT 


(G.B.) LTD. 


Specialized equipment for the mechanical 


trimming of bulk cargoes 


Originators of the ‘‘Merton Overloader’’ and 
‘Bristol Angle-Dozer ’’ system, for the rapid 


trimming of bulk raw sugar on discharge 


ENQUIRIES INVITED 


7, Chesterfield Gardens, 
Curzon Street, 
W.1 


Mayfair 6840 


Cables: AFRICOVER 
LONDON 


WAVES & TIDES 


R. C. H. RUSSELL, M.A. 
and 
Cdr. D. H. MACMILLAN, R.N.R. 


Operative aspects of waves and tides have been brought 
home to us all too painfully but these aspects cannot be 
understood and tackled without a theoretical background. 
This book gives not only the theories of waves and tides 
but much concrete information on practical measures. 


DRY ROT & 
OTHER TIMBER TROUBLES 


W. P. K. FINDLAY, D.Sc. 


While scientific in treatment, this book brings the subject 
matter within the capacity of all who have occasion to 
realise the dangers of dry rot and other timber troubles. 


Each Book Illustrated - - - - 25s. net. 


Descriptive leaflets available on request. 


HUTCHINSON’S SCIENTIFIC & TECHNICAL PUBLICATIONS 
11 STRATFORD PLACE, LONDON, W.1 


THE Dock AND HARBOUR AUTHORITY 


| 


MECHANICAL GRABS 


JOSEPH WESTWOOD & CO., LTD. 


XXXlii 


' for the fastest 
possible timber 
cutting ‘on the job’ 
add a 
CP-DANARM™M 


PNEUMATIC POWER SAW 
to your pneumatic 


equipment - 


Better and faster than a 
** Two-man saw —yet its 
average weight is only 28 Ib. 


Made by the manufacturers of the 
worldfamous Danarm Petrol or Electric 
Man”’ and Man’’ timber- 
cutting chain saws. Literature on request. 


J. CLUBLEY ARMSTRONG DANARM 


ABFORD HOUSE, WILTON ROAD, LONDON, S.W.1 Telephone ; Victoria 2785, 0783, 4880 


ll 


lustrated is the Singie Chain, self-dumping grab 
which is particularly suitable for handling coal 
and similar materials. 


Bridge & Constructional Engineers Manufacturers of Pressed Steel 
Troughing & Sheet Metal Equipment. Steel Stock Holders. 


MILLWALL, LONDON, E.14 
Tel.: EASt 1043 


NAPIER YARD, 
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THE “ LAMBERT-GARLAND ” 
PATENT SHIP MOORING BUOY 


Ahead of all other types 


Question. STABLE? 
Answer. It appears to be! 


Particulars from:— 


WILLIAM McNEIL & CO., LTD. 


125 WEST REGENT STREET, GLASGOW, C.2 
Telephone: CITY 7203. Cables: ‘‘ CHINDWIN ’’ GLASGOW 


Tue Dock AND HARBOUR AUTHORITY 


FOR 
DREDGING 


RECLAMATION 
AND 


CIVIL ENGINEERING 
WORKS 


HARBOUR & GENERAL 
WORKS 


173, ST. STEPHEN’S HOUSE, 


VICTORIA EMBANKMENT, 
S.W.1 


Telegraphic Address: Barclayson, Kilmarnock”  Tel.: 1366/7 Kilmarnock 
| London Office: 38, VICTORIA STREET, WESTMINSTER, S.W.1 


| 


STEAM, DIESEL 


BARCLAY 


AND 
FIRELESS LOCOMOTIVES 


ANDREW BARCLAY, SONS & CO LTD. 


Telegraphic Address: * Platco, Sowest, London ” Tel.. Abbey 6407/8 


0-4-0 300 H.P. DIESEL MECHANICAL LOCO. 


CALEDONIA WORKS :: KILMARNOCK 


H 


DESIGN - CONSTRUCTION MANAGEMENT - MAINTENANCE 
CRANDALL DRY DOCK ENGINEERS, INC. 


238 MAIN STREET, CAMBRIDGE 42, MASS., U.S.A. 
TELEPHONE TRowbridge 6-1517 


THE FOLLOWING BOOKS CAN BE OBTAINED FROM: 


THE DOCK & HARBOUR AUTHORITY 
19, Harcourt Street, London, W.1. 
COAST EROSION AND PROTECTION.—By R. R. Minikin. Price 


30/-. 

DREDGING OF HARBOURS RIVERS. By Capt. E. C. 
Shankland, R.D., R.N.R., F.R.S.E. Price 42/-. 

HARBOUR "ENGINEERING. by Brysson Cunningham, D.Sc., 
B.E., F.R.S.E., M.Inst.C.E. Price 35/-. 

MARINE WORKS. —By Ernest Latham, M.Inst.C.E. Price 16/-. 

PORT OPERATION AND ADMINISTRATION.—By A. H. J. 
Bown, O.B.E., F.C.1.S., M.Inst.T., and C. A. Dove, M.B.E., 
M.Inst.T. Price 21/-. 

PORT STUDIES.—By Brysson Cunningham, D.Sc., B.E., F.R.S.E., 
M.Inst.C.E. Price 28/-. 

THE RECLAMATION OF LAND FROM THE SEA.—By F. M. 
Du-Plat-Taylor, M.Inst.C.E. Price 21/-. 

WINDS, WAVES AND MARITIME STRUCTURES. —By R. R. 
Minikin. Price 25/-. 

(In all cases the cost of packing and pos‘age will be 6d. extra.) 
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THE site selected for a Grain Elevator 
at Capetown was reclaimed land made 
up with ashes, clay, sand, rubble, town 
refuse and rubbish. The whole of the 
area was tidal with no appreciable lag. 
During the first excavation, water was 
struck at a few feet down, and no 
further excavation was possible, water 
entering the excavation as fast as it was 
pumped out. The average thickness of 
the loose material overlying the virgin 
rock was 19 ft. 6in., and it was decided 
to construct by the cementation process 
a solid and watertight barrier to act as 
a coffer dam and enclose the area to be 
excavated. The total length of this 
coffer dam was 828 ft. The effect of 
this was to allow excavation to be 
continued in dry ground. 


During the excavation the line of 
cutting intercepted the wrecked hull of 


FOUNDATIONS .. on formerly 


unsuitable 
sites 


an old wooden ship. Difficulty was 
experienced in removing the wreck from 
the excavation and the cemented coffer 
dam became fractured, allowing feeders 
up to 80,000 gallons per hour to enter. 
These feeders were stopped by further 
treatrent, demonstrating beyond all doubt 
the effectiveness of the process. 


It is of some interest to record that the 
cracks and even the worm holes in the 
exposed timber of the hulk were found 
filled with cement. 


now a routine job for 


EMENTATION 
COMPANY LIMITED 
BENTLEY WORKS, DONCASTER, ENGLAND 


but my 13-year 
= saved me 


NU-SWIFT LTD. 


In Every Ship 


MY LIFE LOST BUT FOR 


NU-SWIFT! 


**“A match struck...an explosion... 
petrol-sprayed | became a living torch... 


veryone has too many fire risks. 
What would you have done ? 


old Nu-Swift Extin- 
from agonizing death,"’ 


* ELLAND + YORKS 
of the Royal Navy 


FOR the BEST 
DIVING 


UNDERWATER SALES LTD. 


91 Princedale Road, London, W.11 
Cables: Weldivers, London. 


equipment for 

(Heinke) 

UNDERWATER WELDING 
UNDERWATER CUTTING 
UNDERWATER LIGHTING 


and for the 


TEMPLE COX SUBMARINE GUN 


Phone: Park 4468 


THE Dock AND HARBOUR AUTHORITY 


TRACKWORK 


for Docks 


and 


Complete layout for dock railway of 126.2 Ib. dock rail. 


Edgar Allen & Co. Limited have specialized for many years in casting 
tramway and railway switches and crossings in Imperial manganese steel. 


This accumulated experience is available for the design of trackwork, 
however intricate, in ordinary steel or in special quality steel rails as specified. 


Trackwork for railways, tramways, docks, etc., 
sidings laid in complete. 


can be supplied, and 


Experts will discuss your trackwork problems with you at first hand. 


Write for our Trackwork literature. 


Send your enquiries and orders to : 


EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:~ SHEFFIELD.9 
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Buyers’ Guide for Dock and Harbour Authoritie:; 


AIR COMPRESSORS. 
ARPIC ENGINEERING, LTD., Queenslie Estate, 
E.2. 
ROOM & WADE, LTD., High Wycombe, Bucks. 
M. 
HEAD, WRIGHTSON 
Thornaby-on-Tees. 


AUTOMATIC WEIGHERS. 
SIMON HANDLING ENGINEERS LTD., Cheadle 
Heath, Stockport. 


BEACONS & BUOYS. 
CHANCE-LONDEX, LTD., 
London, W.1. 

GAS ACCUMULATOR CO. (U.K.) LTD., Beacon 
Works, Brentford, Middlesex. 

McNEIL. WILLIAM & CO., LTD., 125, West 
oo” Street, Glasgow. 


ALUMINIUM, LTD.. 


30, Curzon Street, 


BELT 
LEWIS & TYLOR LTD., Gripoly Mills, Cardiff. 
BOILERS. 
BABCOCK & WILCOX, LTD., Babcock House. 


Farringdon Street, London, E.C.4. 


BRAKE & LININGS. 
SMALL & RKES, LTD., 
Manchester, 

BRIDGEBUILDERS & 
ARROL, SIR WM., & CO., Glas; 

BOOTH, JOHN, & SONS TON), D.. ‘Hulton 
Steel Works. Holto 

DORMAN LONG . CO., LTD., Middlesbrough. 
FINDLAY, ALEX., & CO., LTD., Motherwell, 
Scotland. 

BUFFERS FOR DOCK FENDERS. 

TURTON, GEO., PLATTS & CO., LTD., Meadow- 
hall Road. Sheffield. 


CAISSONS. 
ARROL, SIR WM., & .. LTD., Glasgow. 
— WRIGHTSON & CO., LTD., Thornaby-on- 


Tee 
VICKERS- ARMSTRONGS, LTD., Vickers House, 
Broadway, London, S.W.1. 


Hendham Vale, 


CAPSTANS. 
ARROL, SIR W & CO., LTD., Glasgow. 
BABCOCK & WiLCOX. "LTD., Babcock House. 


Farringdon Street, London E.C.4 
COWANS, SHELD ON & CO., LTD., Carlisle. 
STOTHERT & PITT, LTD., Bath. 


CATHODIC PROTECTION. 
HUGHES, F. A. & CO., LTD., Bath House, 82, 
Piccadilly, London, W.1. 


CHAIN CONVEYING 
CHAIN DEVELOPMENTS, LTD., Albion Road, 
West Bromwich, Staffs. 


CIVIL ENGINEERING CONTRACTORS. 
MARPLES, RIDGWAY & PARTNERS, LTD., 
2, Lygon Place, Grosvenor Gardens, S.W.1 


CONCRETE & CONCRETE MIXING PLANT. 
[mba STEEL PILING CO., LTD., 
se, Haymarket, London, S.W1 
CEMENTATION Co., LTD., Bentley Works, Don- 


SOTRAMER, 7155: 
Paris VIII, Fra 

STENT PRECAST. ‘CONCRETE, LTD.. 
Street, London, S.W.1. 

STOTHERT & PITT, LTD., Bath. 


CONVEYORS. 
BABCOCK & LTD., Babcock House, 
Str London , E.C.4. 
ENG INEERING. LTD.. Newport. Mon. 
SIMON ENGINEERS LTD., Cheadle 


King’s 


Boulevard Haussmann, 


1, Victoria 


PMELKSHAM), LTD., Melksham, 
Ss. 
STOTHERT & PITT, LTD., Bath. 
CRANES. 
ANDERSON-GRICE, LTD., Taymouth 
Engineering Works, Carnoustie, Scotland. 
ARROL, SIR WM., & CO., LTD., Glasgow. 


BABCOCK & WILCOX, Babcock House, 

Farringdon Street, London, E.C.4. 

BOOTH, JOSEPH, & BROS., Rodley, Leeds. 

BUTTERS BROS. & CO., LTD., MacLellan Street, 

Glasgow, S.1 

E CRANE & ENGINEERING CO., Mossend, 
otland 

COWANS, SHELDON & CO., LTD.. Carlisle. 

1.C., 2, Verlengde Tolweg, "The Hague. Holland. 
NEAL, R. H. & CO., LTD., Plant House, Ealing, 
London, W.5 
RANSOMES & RAPIER, LTD., Waterside Works, 
Ipswich 
RANSOMES, SIMS & JEFFERIES, LTD., Orwell 


Works, Ipswich. 

GEORGE, & CO., LTD., Motherwell, 
cotl 

SMITH, THOMAS, & SONS (RODLEY), LTD., 


Rodley, Leeds 
STOTHERT & PITT, LTD., Bath 


WELLMAN SMITH OWEN ENGINEERING COR- 
Wilton Road, 


PORATION LTD., Parnell House, 
London, S.W.1 
APPARATUS. 
SIEBE, GORMAN & CO., LTD., Tolworth, Surbi- 
ton. Surrey 
UNDERWATER SALES, LTD... 91. 
Road, London, W.11. 


OCK GATES. 
ARROL, SIR WM., 


EQUIPMENT. 


MARINE LIGHTING. 
CHA 


PNEUMATIC TOOLS 
BR 


Princedale 


DIESEL ENGINES. 


CROSSLEY BROTHERS. LTD., Openshaw, 


Manchester, 


& CO., LTD., Glasg 
HEAD, WRIGHTSON & CO., LTD., Thornaby- on- 


Tees. 
VICKERS-ARMSTRONGS, LTD., Vickers House, 
Broadway, 8.W1 


DREDGE PLANT. 


BLANKEVOORT, WHITTAKER, ELLIS, LTD., 
Belmont Row, Birmingham, 4. 

FERGUSON BROS (PORT GLaseow). LTD., 
Newark Works, Port Glasgow, Scotland 
FLEMING & FERGUSON, LTD., Phoenix Works, 
Paisley, Scotland. 

by lengde Tolweg. The Hague. Holland. 
LOBNITZ LTD., Renfrew, Scotland. 
a BROS., LTD., Holderness Engineer- 


Works, Hull. 
St ONS, WM., & CO., LTD., Renfrew, Scotland. 


DREDGING CONTRACTORS. 


BLANKEVOORT WHITTAKER ELLIS, LTD., 
Belmont Row, Birmingham, 4. 

DREDGING & CONSTRUCTION CO., LTD., 9, New 
Conduit Street, King’s Lyn 

HARBOUR & GENERAL, ‘WORKS, LTD.. 173,. St. 
Pees House, Victoria Embankment, London, 


JAMES CONTRACTING & SHIPPING CO., LTD., 
James Wharf, 

KALIS, K. L. SONS & CO., LTD., Stone House, 
Bishopsgate, London, E.C.2. 

NASH DREDGING & Co.. LTD.., 
79, Bishopsgate, London, E.C. 

TILBURY CONT RACTING & DREDGING CO., 
ey 2, Caxton Street, Westminster. London, 


S.W.1. 
WESTMINSTER DREDGING CO., LTD., 12-14, 
Dartmouth Street, Westminster, London, S.W.1. 


DRY DOCK ENGINEERS. 


CRANDALL DRY DOCK ENGINEERS, INC., 238, 
Main Street, Cambridge, Mass., U.S.A. 


TISH THOMSON-HOUSTON' CO.,_ LTD., 


by 
IGKANIC ELECTRIC CO., LTD., Bedford. 


ELEVATORS. 


ENGINEERS LTD., Cheadle 
eat tock 
SPENCER (MELKSHAM) Ltd., Melksham, Wilts. 


EXCAVATORS. 


PRIESTMAN BROS., LTD., Holderness Engineer- 


ing Works, Hull. 

RANSOMES & RAPIER, Ltd., Waterside Works, 

serra — & SONS (RODLEY), LTD., 

Rodley, Leed 

STOTHERT & PITT, LTD., Bath. 


FIRE EXTINGUISHEKS. 


NU-SWIFT, LTD., Elland. Yorks. 


FIREPROOF DOORS 


BOOTH, JOHN, & SONS 
Hulton Steel Works, Bolton. 


(BOLTON), LTD., 


GRABS. 


BABCOCK & WILCOX, LTD., House, 
Farringdon Street, London, E.c.4 

PRIESTMAN BROS., LTD., Holderness Engineer- 
ing Works, Hull. 

RANSOMES & RAPIER, Ltd., Waterside Works, 


Ipswich. 

STOTHERT & PITT, LTD., Bath. 

WESTWOOD, JOSEPH, A Co., LTD., Napier 
Yard, Millwall, London, E.1 


GRAIN HANDLING come 


SIMON ENGINEERS LTD., Cheadle 


Heath, Stockpor 
SPENCER PMELKSHAM), LTD., Melksham, 


Wilts. 


HYDRO-SURVEYS. 


KELVIN & HUGHES CARINE). LTD., 107, Fen- 
church Street, London, E. 


LIFTS AND HOISTS 


BABCOCK & Babcock House, 

Farringdon Street, Lond E.Cc. 

SIMON HANDLING ENGINEERS LTD., Cheadle 
Heath, 

STOTHERT & PITT, LTD., Bath. 


RCLAY ANDREW, SONS & CO. LTD., 
Works, Kilmarnock. 
— JOHN & CO. (LEEDS), LTD., Leeds, 
HUNSLET ENGINE CO., LTD., Hunslet Engine 
Works, Leeds, 10. 


LTP, 30, Curzon Street. 
Londo 
GAS NOCUMULATOR co. (U.K.) LTD., Beacon 
Works, Brentford, Middlesex. 


& EQUIPMENT. 

OOM & WADE. LTD., High Wycombe. Bucks 
CONVEYANCER FORK TRUCK CO. (Division 


95/99 Ladbroke Grove, London, 
W.11. 


MATERIALS HANDLING EQUIPMENT. 
ARROL, SIR WM., & CO., LTD., Glasgow 
BABCOC 


& WILCOX, LTD., Babcock House 
Farringdon Street, London, E.C.4 , 
CONVEYANCER FORK TRUCK vision 
of Electro Ltd.), 
DOUGLAS (SALES & Siertvic ICE). LTD.. Kings 
wood, Bristol. 
LTD., 95/99, Ladbroke Grove, 1|.ondon, 
HANDLING EQUIPMENT 


LTD., 7, Chesterfield Gardens, London, \ j 

SAU NDERS, 836-842, Hig! Road 
Finchley, London, N.1 
SIMON HANDLING LTD., ~neadle 


ckport. 
SPENCER (MELKSH AM), LTD., Melksha 
STOTHERT & PITT, LTD., Bath. 


PAINT. 
NATIONAL COAL BOARD, PRODUCTS 
Bank Buildings, Docks, Cardiff 


PILE DRIVING PLANT. 
BRITISH STEEL PILING CO., LTD., 
House, Haymarket, London, S.W.1. 


PILING-STEEL SHEET. 
APPL STEEL CO., Scun 
thorpe, Lin 
BRITISH STEEL PILING CO., LTD., 
House, Haymarket, London SW.1 
DORMAN LONG & CO., LTD., i 


— = SAWS. 
LUBLEY ARMSTRONG DANARM, 
Sank Wilton Road, London, S.W.1. 


PUMPING MACHINERY. 
FERGUSON BROS. (PORT GLASGOW), LTD 
Newark Works, Port Glasgow, Scotland. 
GWYNNES PUMPS, LTD.. Chancellor’s 
Hammersmith, London, W.6. 
STOTHERT & PITT, "LTD., Bath. 


RADAR. 


COSSOR RADAR, LTD., Cossor House, Highbury 
Grove. London, N.5. 

DECCA RADAR, LTD., 1/3, 
London, S.W.9. 


RADIO TELEPHONY 
AUTOMATIC TELEPHONE & ELECTRIC co., 
LTD., Radio and Transmission Division, Strowger 
House, Arundel Street, London, W.C. 
THE GENERAL ELECTRIC CO. LTD., Magnet 
House, Kingsway, W.C.2. 


RAILWAY PLANT. 
ALLEN, EDGAR Lt... 
Works, Sheffield, 
RANSOMES & RAPIER, LTD., Waterside Works, 
Ipswich. 
SUMMERSON, THOS. & SONS, LTD., Darlington. 
WARD, THOS. W., LTD, Albion Works, Sheimeld 
ay AGONS. 
STA RD RAILWAY 
Stockport. 


REINFORCED CONCRETE ENGINEERS. 
CHRISTIANI & LTD., 54, Victoria 


Street, London 

DREDGING & CONSTRUCTION co... LTD.. & 
New Conduit Street, King’s Lynn. 
LIND, PETER & CO., ee Stratton House 


Stratton Street, London, W.1. 


ROPES. 
GOUROCK ROPEWORK CoO., LTD., Port Glasgow, 


RUBBER PRODUCTS 


King’s 


King’s 


Abford 


Road, 


Brixton Road, 


Imperial Stee 


WAGON CO.. LTD, 


GOODYEAR TYRE BER CO. (GREAT 
BRITAIN), LTD., Wolverhampton. 

SHUT’ 
BOOT JOHN & SONS (BOLTON), LTD. 


Steel Works, Bolton. 
SLIPWAY MACHINERY. 

COWANS, SHELDON & CO., LTD., Bolton. 
ENGINEERS. 

RROL, SIR WM., & CO., LTD., Glasgow. 

BOOTH, JOHN, SONS (BOLTON), Ltd. 
Hulton Steel Works, Bolton 
FINDLAY, ALEX & CO., LTD., Motherwell. 


TIMBER DEVELOPMENT. 


TIMBER DEVELOPMENT LTD. 
Zi, Hill, London, E.C.4 
TRUCKS. 
CONVEY ANCER FORK ‘TRUCK CO. (Division 
of on Hydraulics Ltd.), Warrington. 
ey ., LTD., 95/99, Ladbroke Grove, London, 
11. 
DOUGLAS (SALES & SERVICE). LTD.. Kings 


wood, Bristol. 

MERCURY TRUCK & TRACTOR CO., LTD., 19 
London Road, Gloucester. 

RANSOMES, SIMS & JEFFERIES, LTD., Orwell 
Works, Ipswich. 


Ss. 
JONES, E. C. & SON (BRENTFORD), 
Brentside Wharf, Brentford, Middlesex. 


WEIGHING MACHINES. 
SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 


WINCHES. 
ARROL. SIR WM.. 
BABCOCK & WILCOX, LTD.. 
Farringdon Street, London, E.C.4. 
STOTHERT & PITT, L‘TD., Bath. 


& CO., LTD., Glasgow. 


LTD. 


Babcock House, 


Mare 
11. 
— 
T 
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louse, 
Vision 
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Mr. SMITH, technologist with a large firm of constructional 
engineers, gives a trainee a tip about anti-rust precautions 


“What you need 
for this kind of job 


is a bituminous paint... 


*¢,,.and the bituminous paint you'll be using in this 
firm is Presomet.” 
** Presomet ?” 
“Yes —it’s a by-product of coal, made by the 


National Coal Board —and it’s better, we find, than 
ordinary bituminous paints because it’s constant in 
quality. It’s cheaper too, which is an important point.” 

“ What's the advantage of Presomet over ordinary paint ?” 

“Well, it’s like this. Many ordinary paints absorb water readily 
under certain conditions. Now when such paints are applied to iron or 
steel, this moisture spreads over the surface of the metal, and you 
may get the paint lifting up into a bubble and cracking; and of course 
the metal begins to rust.’ 


“You mean the water actually gets between the paint and 
the metal?” 

“Yes—and another thing. By electrolytic action the moisture 
causes rust at any point liable to attack, such as a trace of pitting. 
Then the rust builds up, and the paint bulges and cracks.” 

“So that’s why you sometimes get little lumps of rust under the 
paint film?” 

“* Exactly — but with Presomet it’s different. Not onlyjdoes it adhere 
strongly to the metal surfaces, but it absorbs very little moisture ; 
and electrolytic action will not take place unless moisture is present. 
So you don’t get the same tendency to lifting and blistering.” 


Three Grades: Presomet is made in light, medium and 
heavy grades —the latter for the most severe conditions of 
service. It has great covering power, and is readily applied 
by unskilled labour, forming a glossy black coat resistant 
to wear and rough usage. 


Further information and technical advice on any proposed 


application of Presomet will gladly be given on request 


Presomet 


Manufactured from British coal by :— 


NATIONAL COAL BOARD 


By Products, National Provincial Bank Buildings, Docks, Cardiff 
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MENCK 


Universal 
crane and 
Piling plant 


Famous since 
1868 


THREE 
MACHINES 
ONE 


Fully rotating 
and raking in 
any direction. 
backwards upto 1:1 


Tubular Frame for lower weight and higher tensile. 
Self-contained leader permits lowering below ground 
level. Single or double acting Hammer up to 11 tons. 
Considerable advantages. 


ALSO MAKERS OF EXCAVATORS. Quick Delivery 


For details ask 
British Agent ““RONE X” 
22, SOUTHERN ROAD, LONDON, N.2._ Tel.: 
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Beating round the Horn or storming along in the 
Roaring Forties was everyday work for the sailor 
of long ago; but wherever he went ‘‘Gourock” 
Ropes went with him—his trusted choice. 


To-day, the men who man the merchantmen on 
the same sea lanes know very different conditions, 
but ‘‘Gourock’’ Ropes still go with them—t/cir 
trusted choice. 


With over 200 years of inherited skill backed by 
modern production methods, ‘‘Gourock’’ Ropes 
are the best—the obvious choice. 


Write for our Catalogue No. S.4. 


Manufacturers of Ropes, Canvas, Tarpaulins, Tents, Fishing Nets, et 


PORT-“GLASGOW, SCOTLAND 


AGENTS THROUGHOUT THE WORLD 
ESTABLISHED 1736 


Telephone: PORT-GLASGOW 261 Telegrams : GOUROCK-TELEX, PORT-GLASGOW 


STEEL CHAINS 


CHAINS are made of 


steel by the Flash Butt Welding Process. 


In high tensile or 


mild steels they are used extensively for Pulley Blocks and 


Lifting Gear, Haulage Chains, Tub Couplings, etc., etc. 


Write for details. 


Chain Developments Lid 


ALBION ROAD WEST BROMWICH: STAFFS PHONE WEST BROM 0787 
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Westminster. London, S.\W. 
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tHe Dock AND HAkKBOUR AUTHORITY 


designed and built by the same firm. 


They can be supplied afloat or dismantled for re- 


erection where required. 


LOBNITZ & CO. LTD. RENFREW, SCOTLAND. 
LONDON OFFICE: 


55'61 MOORGATE LONDON  €E.C.2. 


The absolute dependability that is the hallmark of 
Lobnitz dredges is just as evident in the Hopper Barges 


RENfrew 2216 
MONarch 5101 
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THE 


NAME TO REMEMBER IN DREDGING 


CHRISTIANI 


NIELSEN 


CIVIL ENGINEERING 
CONTRACTORS 


CAR STIANI NIELS“) 


FLOATING PILEDRIVERS IN ACTION ON 
CHRISTIANI & NIELSEN LTD. 


JETTY WORK 


54, VICTORIA STREET, LONDON, S.W.1 


Telephone: VICTORIA 6152 4 


Telegra 


ms: RECONCRET, 


ca SAO PAULO - STOCKHOLM 


ESTABLISHED 1904 


OFFICES AT : 
AARHUS - ASUNCION - BAHIA 
BANGKOK - BOGOTA 
BUENOS AIRES - CAPE TOWN 
CARACAS - COPENHAGEN 
DURBAN - GUAYAQUIL - HAMBURG 
HELSINGFORS - LIMA 
LOURENCO MARQUES - LONDON 
MEXICO CITY - MONTEVIDEO 
NEW YORK - OSLO - PARIS 
RANGOON - RIO DE JANEIRO 


THE HAGUE 


SOWEST 


Printed by Ward & Foxlow, Ltd...and Published by 


Foxlow Publications. 


‘at 19, Harcourt Street, London, W.1. 
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